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RESUME

La région cotiére nord-~ouest de 1'EGYPTE qui s'étend sur environ
1 000 000 ha est située entre les isohy&tes 180 mm (Alexandrie) et 100mm
(Sollum) avec une décroissance rapide des précipitations du rivage vers le

plateau intérieur.

La végétation de cette région est essentiellement steppique et les
principaux types sont en relation avec la physiographie, 1l'hydrologie, les

sols et les conditions d'utilisation du sol.

Progressivement dé&gradé (surpdturage, éradication des ligneux,
labours, autres pratiques telles que l'extraction de calcaire ...) le milieu
devrait faire l'objet d'un aménagement urgent et si possible rationnel. Si
une telle proposition n'est pas totalement é&tudiée ici, nous tentons cepen-
dant de fournir une méthode de collecte et de présentation des données de base
nécessaires pour une bonne compréhension des problémes dans une telle région
et utiles pour les planificateurs. Une application est proposée pour une zone-
test de 5 000 ha.

A la suite d'une bréve présentation des acquis des projets SAMDENE
et REMDENE et une introduction relative d 1l'intéré&t de la cartographie pour
des inventaires de ressources terrestres, la premi&re partie offre un apergu
des objectifs de ce document et de la maniére d'exprimer les résultats des
recherches intégrées de terrain par le choix de 1'échelle de travail, des

divers documents & établir, des facteurs 3 relever et des mesures a effectuer

sur le terrain pour atteindre une bonne représentativité régionale.

La seconde partie concerne l'étude de cas d'El Omayéd. Cette zone-
test est une portion .représentative d'une partie du "désert cétier du nord-
ouest" Quasiment toutes les cartes sont élaborées 3 1l'échelle 1:50000 alors
gue les minutes de terrain sont dressé@es au 1 :25000 qui est 1l'échelle la plus
courante des photographies aériennes de la région. Sont ainsi présentées suc-
cessivement sur la base du découpage physiographique les principaux paramétres
écologiques dans leur état présent : climatologie, hydrologie, sols (1 carte
couleur), occupation des terres et végétation (1 carte couleur pour 1'occupa-
tion des terres, 1 carte noir et blanc pour la phyto-é&cologie), l'homme et les
systémes socio-économiques (1 carte couleur de répartition des sous-tribus,

1 carte noir et blanc pour la répartition des établissements humains et 1'in-

frastructure, toutes deux & 1'échelle 1 :71000).
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Le chapitre suivant est relatif 3 1'évolution des mémes paramétres
en fonction des changements dans la pression humaine évaluée au travers d'une
analyse de l'évolution de l'utilisation du sol entre 1954 et 1979 pour chacune

des unités physiographiques.

Cette &tude, de 1'évolution des conditions du milieu dans le prochs
passé, est complétée par un apergu sur l'évolution future possible. Les fac-
teurs actifs dans la dégradation sont connus, comme est connu &galement le
fait que les divers types de milieux sont plus ou moins sensibles & l'action
de ces facteurs. Cette connaissance nous conduit & une analyse de la sensibi-
lité (potentielle et présente) des diverses unités physiographiques en pre-
nant en compte les notions de vulnérabilité et d'attractivité. Une carte en
couleur a été établie sur ce théme et il est également proposé une description
des facteurs et des processus, les plus fréquents, de la détérioration de

l'environnement.

Des évaluations et des mesures des ressources ont aussi é&té faites
pour les diverses unités physiographiques. Les ressources sont caractérisées
par leur état présent, leur utilisation et leurs potentialités. Des cartes
en couleur ont été établies pour les ressources en sols, les ressources végé-

tales et la capacité de charge.

Le but du cinquié&me chapitre de cette seconde partie est de propo-
ser guelques réflexions & propos de divers scénarios possibles d'aménagement
des ressources terrestres et de leurs conséquences. De fait, le planificateur
devrait choisir un niveau d'intensité d'utilisation du sol en tenant compte
des potentialités de la zone, des offres (force de travail, finance) et des
besoins sociaux. Les scientifiques doivent avertir les planificateurs des
conséquences de leurs choix. Cing niveaux d'intensité d'utilisation des terres
ont &té définis. Aux niveaux 1 et 2 la pression humaine est réduite par rap-
port aux conditions actuelles d'utilisation (qui est le niveau 3). Au niveau
4 1'intensité& humaine est accrue et il en est de méme au niveau 5 avec l'in-
troduction de l'irrigation. Du fait du manque de données concernant la vites-
se de transformation d'une unité& en une autre dans les différentes hypothé&ses
examinées, il n'a pas &té& possible de calculer 1l'évolution des surfaces et
des productions. Nous nous contentons donc de fournirxr une estimation du
devenir de la zone pour les diverses classes d'attractivité et de vulnéra-
bilité.

L'ensemble des chercheurs impligués dans cette étude ont tenu &
exprimer dans la troisiéme partie de ce document leurs recommandations pour

un aménagement de l'espace rural congu sur des bases écologiques.
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SUMMARY

The western coastal region of EGYPT which covers about 1,000 000 ha
lies between isohyetes 180 mm (Alexandria) and 100 mm (Sollum) with a rapid

decrease in the amount of rainfall from the seashore inland.

Vegetation in the region is mainly steppic and the main types are
related to the physiographic, hydrologic, edaphologic and land-use conditions

and characteristics.

The environment being gradually deteriorated (by overgrazing,
uprooting, ploughing and other practices as quarrying ...) requires an urgent
and, if possible, sound management. Although a sound management plan is not
completely proposed here after we, however try to present a method for gathe-
ring and presenting basic data which are required for a good understanding
of the problems in such region and which may prove useful for planners. An

application is given for a test-area of 5,000 ha.

After a brief presentation of the background of SAMDENE and REMDENE
projgcts and an introduction about the role of mapping as a tool for land
resources surveys, Part I gives an outline of the objectives of this document,
and of the means to provide an expression of integrated field research
considering the choice of the scale to undertake the study, the kind of
documents to establish, the factors to check and the measurements to under-—

take in the field for a good regional sampling.

Part II deals with the case study of El Omayed. This test-area is
a representative portion of a part of the "western coastal desert". Most of
the maps are elaborated on the scale of 1 : 50,000, but for the field
execution map drafts were established on the scale of 1 : 25,000 which is
the common scale of the aerial photographs in this area. The main ecological
features at present based on a classification of physiographic units are
then successively presented : climatology, hydrology, soil (1 colored map),
land use and plant cover (1 colored map for land cover, 1 black and white
map for phyto-ecology), human and socio-economic systems (1 color map for
sub-tribes distribution, 1 black and white map for distribution of human
settlements and infrastructure both at the scale 1 : 71,000).

The following chapter deals with the evolution of the same main
ecological conditions according to the changes in human pressure assessed
through an analysis of the land-use evolution from 1954 to 1979 and consi-

dering the various physiographic units.
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The treatment of the evolution of environmental conditions is
partly completed by a quick look at the possible evolution in the future.
Active factors on the degradation are known, and it is also well known that
different types of environment are more or less sensitive to these factors.
Such understanding leads to an analysis of the sensitivity (potential and
rresent) of the various physiographic units taking into account such notions
as vulnerability and attractivity. A color map is also established and a
description of current environmental deterioration processes and factors is

civen.

Various resources of the different physiographic units have also
been assessed or measured ; they are successively treated in their present
status, as to their utilization and potentialities. A color map is established
For some of them (potential land resources, plant resources, carrying
capacity).

The main objectives of the fifth chapter of Part II is to propose
some thoughts about various scenarios for the management of land resources
and their consequences. Ultimately, the planner should have to choose a level
of land-use intensity according to the potentialities of the area and to the
social realities (labour force, money and population requirements). The
scientists have to warn the planner about the consequences of his choice.
Pive levels of land-use activity are defined and their consequences examined.
For levels 1 and 2, human pressure is decreased in regard to the present
practices (which is level 3). For the level 4 the human activity is increa-
sing, as it is also the case for level 5 for which irrigation is concerned.
Taking into account the lack of data about the speed of transformation of one
unit to another for different hypothesis of land-use it was not possible here
to define the evolution of the areas and of the resources only by automatic
computation. We are just giving estimations of what could happens in terms of
percentage of the area for the different classes of attractivity and vulne-

rability.

Conclusions and recommendations from scientists involved in this

publications are expressed in Part III.
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INTRODUCTION

) Background of SAMDENE ™ aiid REMDENE ~ Projects

by Mohamed, A. AYYAD

An environmental management policy can be successful only if it is for-
mulated with a basic understanding of the full complexity of the ecosystem :
its structure and function, a knowledge of its properties (in particular the
properties of stability and resilience), and a consideration of the history of
manipulations and pertﬁrbations that have induced changes in its components.
If, for whatever pragmatic reasons any of these criteria is ignored, there
should be full appreciation of the consequences on environmental qualities.
This is particularly true with arid and semi-arid ecosystems which are fragile
and low stability and resilience. These ecosystems have limited carrying
capacities : limited potentials of material cycling and energy flow, and limi-
ted abilities to absorb changes. If land-use practices exceed the carrying
capacity of an ecosystem, the dynamic balanée that gives it apparent stability
will be upset and the ecosystem functioning will be impaired, and damage in
the form of soil erosion, salinization, outbreaks in phytophagous insects,

rodents; and weeds ... etc., may be irreparable.

The activities of the SAMDENE project have been directed since its
"initiation in 1974 towards the fulfillment of the above criteria, in order to
lay a scientific basis that could be utilised in future management plans in

the Mediterranean coastal desert of Egypt. Its specific objectives were

1) to foster research for broadening the base of ecological information,
which would directly or indirectly contribute to the practical development

needs of the area ;

2) to construct simulation models of the ecosystems in the area that would
help in crystallizing the collected information, pointing out the gaps in
knowledge about these ecosystems, assessing relative priorities for fur-
ther research, and uitimately providing recommendations for formulating

rational land—-use schemes ;

3) to provide training for junior ecologists in integrated and interdiscipli-
nary research, and in a variety of advanced ecological techniques inclu-

ding laboratory and field methods and simulation modelling.

During the 1974-1976 period, a major step was made towards f£illing the

gaps of knowledge about the structure and functions of the major ecosystems in

* Systems Analysis of Mediterranean Desent Ecosystems of Noathern Egupt.

.,

- Regional Environmental Management of Mediterranean Desent Ecosystems of Northern Egupt.
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this region, and the integration of information on these ecosystems. The
general emphasis was directed more to the state-of-the-system measurements,
since information about most components of the ecosystems was scanty at the
time when the project started ; but studies on some processes were also
initiated. Periodic measurements of most of the state and exogenous variables
(mostly climatic), thus provided a more or less complete picture of the
monthly (or seasonal) fluctuations in the state of the system. These measure-
ments included : biomass and phenology records, and estimations of the chemi-
cal constituents, for plant species representing different life forms, popula-
tion and biomass determinations of vertebrates, invertebrates and micro-
orgénisms, and records of soil moisture content and climatic factors. Startinc
1976, process studies were carried out in various fields, beside the state-of-
the-system measurements. Of these studies, mention may be made of growth,
germination and transpiration of common plant species, feeding of common
vertebrates and invertebrates, and decomposition of litter, nitrification and

ammonification by micro-organisms.

By the end of 1976, SAMDENE has reached a turning point in its activi-
ties. While the state-of-the-system measurements and the process studies
mentioned above were continued, others were initiated, as soil respiration,
humification and mineralization of soil organic matter, feeding, respiration,
defaecation and water relations of soil animals, and nutrient cycling between
the soil and common plant species. Efforts have been also directed towards two
main themes : evaluation of the impact of various types of land use on the
structure and functions of ecosystems, and the socio-economic structure and
flow of energy in bedouin societies. The state-of~the-system measurements and
process studies were continued to serve three major objectives : (a) enriching
our knowledge about the structure and functions of desert ecosystems, and thus
broadening the scientific base for future management-oriented research ;

(b) providing information on temporal variations in state and exogenous
variables as reference for the validation of ecosystem models ; and (c) fur-
nishing quantitative means for the assessment of the values of different model
parameters that have been estimated previously on the basis of scanty infor-

mation, intuition or mere guesses.

Studies on the impact of common types of land use on the structure and
functions of ecosystems were started in 1977. The most common types of land
use in the Mediterranean desert of Egypt were defined and sites representing
such types were selected. The following types were the most common, and were
more likely to have the greatest impact on the dynamic balance of the eco-
system : (a) grazing and cutting ; (b) dry-farming represented by fig and
olive plantations ; and (c¢) irrigated farming which started after the intro-

duction of Nile water to the region.

Uncontrolled cutting and grazing have dominated North Africa since the
eleventh, and have been generally blamed as one of the major causes of degra-
dation of desert ecosystems in this region, exhibited by the reduction of
perennial cover, impoverishment of flora, soil erosion, dust storms, formation

of mobile sand dunes, and establishment of desert pavement. To that end, the
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impact of overgrazing and cutting has been one of the main concerns of SAMDENE
project since the outset of its activities. Areas were fenced in 1974 at two
sites representing two of the ecosystems subjected to uncontrolled cutting and
grazing, in order to protect samples of ecosystems in these areas from such
activities. This served three purposes : (a) furnishing locations for valida-
tion measurements where the effects of all but the state and exogenous
variables of the ecosystem were excluded ; (b) demonstrating the variations
that would take place in the ecosystem by protection, for different lengths of
time, after a long history of cutting and overgrazing that was culminated by
the present state of disclimax stability ; and (c) providing a means of
describing the state of the ecosystem at one end of the gradient of grazing

intensity, in any experiment dealing with the effect of this factor.

Additional areas were fenced in 1977 at Omayed in which grazing inten-
sity was fixed at certain limits, with the aim of providing a means of
describing the state of the ecosystem at different points between the two ends
of the gradient of this factor : one end representing no grazing (furnished by
the area inside the old exclosure) and the' other end representing free grazing
(furnished by the area outside the exclosure). Beside the records on different
state variables in these areas with different grazing intensities, investiga-
tions of the feeding habits of domestic grazing animals and palatability of

plant species were started.

For evaluating the impact of some types of farming manipulations on

the structure and functions of ecosystems in the project region, five sites

representing these types were selected : (a)fig plantation under dry farming
on the coastal sand dunes at Omayed ; (b) fig plantation under dry farming in
the inland depression at Omayed ; (c) olive plantation under dry farming in
the inland depression at Burg El-Arab ; (d) olive plantation which was turned

to a crop field under irrigation with Nile water, in the inland depression at
Burg El-Arab ; and (e) vine plantation under irrigation with Nile water, in

the inland depression to the south of these agro-ecosystems.

The changes where monitored that might have occured in soil physical
and chemical properties, populations and activities of soil micro-organisms,
and soil fauna, and populations and activities of insects, due to different
manipulations taking place in these ecosystems, in comparison to unmanipulated

ecosystems.

Modelling activities were started at an early stage of SAMDENE. At
first, a preliminary version of a whole-ecosystem model was prepared, incor-
porating the best existing knowledge of the systems. This served as a valuable
guide in collecting field data and in assessing relative priorities for
further research. It was so written that the system could be defined at
execution time, by specifying the various organisms present, the soil
characteristics, etc ., together with initial values of state variables and
parameters in the system. Where data for some parts of the system were not
available, they were replaced temporarily by informed guesses, or data from
similar systems elsewhere. Modelling activities were then continued towards

the improvement of the conceptual framework of the whole-ecosystem (DESERT 2)
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nodel, and the estimation of more realistic values for parameters, with the
aim of getting simulations which would be a closer representation of real-
world variations in state and exogenous variables. In the meantime, the accu-
mulation of data on the impact of different types of land use (grazing, dry
farming, and irrigated farming) on the ecosystem would allow the orientation

of DESERT 2 model to answerlng questions pertaining to management problems.

The activities of SAMDENE were followed by the initiation of the
REMDENE (Regional Environmental Management of Mediterranean Desert Ecosystems

of Northern Egypt) Project in February 1979 with the following main objectives:

Survey and assessment of land resources of representative sectors of the

Mediterranean coastal desert of Egypt.

Evaluation of the impact of different land-use types (grazing, dry and
irrigated farming, human settlements ... etc.) on the environment, and

on the values of resources.

Synthesis (using modelling techniques) of the collected information for
use by decision makers as a guide for management of resources and optimi-

zation of regional development.

The work in REMDENE project consists of the following activities

1. In order to provide a broad base for land resource assessment and evalua-
tion of potential for reclamation, maps are nrepared for representative
sectors of the western Mediterranean desert (either from earlier sources
or especially prepared) of land-forms, topography, soils, hydrology, vege-
tation, and ancient and modern land-use patterns. Aerial and satellite
photos are used. Maps of landforms, topography, soils and hydrology will
assist in the evaluation of water resources, its conservation and rational
utilization which is vital to the development of arid regions. Maps of
vegetation will help to assess the primary productivity of natural
ecosystems, and depict the distributional patterns of species of range
values, or with useful natural products (e.g. of medicinal value), or
those which can be used as indicators of environmental properties of human
activities. Maps of land use patterns, both ancient and modern, will help
to enumerate and delimit the extent of different kinds of manipulation
which need to be evaluated. Former and contemporary patterns of land-use
as practiced by the ancients, and by indigenous population must be well

understood to maximize their merits.

2. Mapping of environmental and biological variables mentioned above would
form a base of land-resources assessment, which could be a useful tool for
environmental policy-making. The procedure for land-resources assessment
is envisaged to go through several steps. First, different land units are
identified and described on the basis of such criteria such as landforms,
topography, hydrology, soils, and vegetation. An evaluation of the natural
state of units then follows with the assessment of the extent of human

intervention, and the impact of such intervention on the present state of
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the natural system. Areas most disturbed are to be identified from those
with a more or less natural state. The state of natural resources in each
unit is to be rated according to the extent to which the area is urba-
nized, under grazing, in agriculture, in extractive activity ... etc.
Units are also to be rated according to the degree of erosion, shrub
cutting, and water use.

The next step is then to evaluate the potential for reclamation. Thus,
units may be classified between two extremes : units of the lowest
potential (with skeletal and shallow soils, meager water supply, scanty
vegetation... etc .) and units of the highest potential (with deep soils,

adequate water supply, good vegetation cover ... etc.).

The various forms of land use in the past few decades (e.g. grazing,
rain-fed fig, olive and barley cultivation, intensive irrigated agricul-
ture, and different types of combining agriculture with livestock
breeding) constitute different kinds of manipulation which need to be
assessed in order to judge the extent to which they have affected the
ecosystem, for better or for worse. Measurements started in SAMDENE on
the vegetation, invertebrates, micro-organisms, soil physical and chemical
properties...etc. are extended to agro-ecosystems. This will serve the
useful purpose of monitoring changes against the background of more or

less natural ecosystems.

Mapping is considered to be one of the most efficient tools for synthesi-
zing and integrating ecological information in form that could be readily
useable by decision-makers in planning management policies. The idea of
preparing maps for decision-markers was adopted prior to the initiation
of REMDENE, when a contact was made during the last year of SAMDENE (1978)
with the staff of the phyto-ecology section of the French CEPE/CNRS in
Montpellier. Since that time, mapping activities have been developed to
include : (a) mapping of land cover ; (b) mapping of soils, and (c)
mapping of human settlements, with the objective of producing integrated
maps. Mapping of land cover has progressed to include most of the area
between Burg El-Arab and El-~Alamein. Mapping of soils included two
activities : (1) the preparation of a generalized map of soil types and
land potentialities for the whole western Mediterranean coastal region
utilizing available information in previous surveys and studies, and

(2) the production of a semi~detailed soil map of the Omayed sector for
integration with the land cover map. Mapping of human settlements was
also started. This report represents an integration of these mapping
activities. It is hoped that it willl provide some help for making sound
nanagement decisions in that sector, and in the meantime represents a
model for extending such type of mapping activities to other sectors of
the western Mediterranean coastal region of Egypt.



b) Thematic Mapping of Ecologically Oniented Surveys

0f Land Resources for Sound Land Development

by Gilbert, A. LONG

The main objective of editors and authors of this publication is
double : on one hand, they intend to demonstrate that thematic mapping is an
efficient tool for spatial expression of data and results related to the
inventories and the evaluation of renewable resources in a given area ; on the
other hand, using thematic mapping as a means for transferring knowledge,
communication and dialogue, they are willing to provide answers to social
demands as expressed at the level of decision makers who are in charge of
programming the regional economical development and who agree to include, step
by step, in their development plans some appropriate measures to ensure the
preservation of the environment and the conservation of resources, in a long

term strategy.

The publication of a set of thematic maps of the same area, could
give the illusion that editors and authors of this paper are making a task
which could be classified as a project of "regional geographical atlas". This
is not the case : conception and representation of so numerous mapping themes,
and the rational choice of mapping units, mapping scales and also of the gra-
phic representation systems, are together a deliberate choice for the imple-
mentation of an original work, voluntarily organised according to the guide-

lines indicated in the title of this publication.

It is, in the meantime, a document on methods of ecological diagnosis
and of mapping of results of this diagnosis ; but above all, it is a training
and informating document devoted to critical analysis, in pafticular for
suggesting the conditions. that we should meet to reach a level of generalisa-
tion of mapping themes for the whole, or parts of the geographical area
referred to as the "western Mediterranean coastal region of Egypt".

Considering the methodological aspects - which include, in this case,
the training on-the-spot of Egyptian research assistants while the adaptation
of methods used elsewhere was attempted, it is desirable to recall what T
wrote in 1979 during the SAMDENE Workshop concerning mapping : "Mapping of
renewable resources of the coastal western desert of Egypt is a long term
task which implies methodological adaptations and training of relevant

specialists".

At present, this objective appears to be not yet fully accomplished.
In fact, on one hand, technical facilities and staff have never been available
to meet the ambition suggested in the list of proposals produced during the
SAMDENE Workshop, when REMDENE project started ; and on the other hand, we had



to test the proposed methodology with only one test-area (EL Omayed) and,
consequently, we are running the risk of weak representation of the whole

region under consideration.

Finally, scientific integrity must urge us to recognize the diffi-
culties of expressing the whole spatial distribution of some themes which
would yet require considerable research and field work, in order to have -
results at a scale entirely compatible with the variations of factors conside-

red as most discriminant.

We do emphasize here that every mode of mapping representation imposes
a compromise, a sort of optimisation process between various points of view
that are sometimes contradictory, depending on the objectives and the problem
dealt with. Thus, for ecologists who are studying spatio-temporal variations
of some properties of a few plant and/or animal populations, mapping themes
presented in this document cannot be more than a geographical frame for loca-
lising these properties and associated phenomena, or a depiction of environ-
mental conditions from which they may consider one or the other, in order to
carry on their own observations, measurements or experiments, while they are
mainly often applicable only to one site considered as "representative”. But,
if the ecoloygical research is developed on the ground of biocenosis and
ecosystems units, or even at the level of ecological landscape units and of
the interactions between ecological systems (s.l.), the thematic mapping
constitutes, according to our knowledge, a standard way, and often a necessary

channel to formulate and to express the results.

Why necessary ? mainly because the ecologist - as well as the geomor-
phologist, and the soil scientist, ... - aim at expressing, as far as possible,
the comprehensive nature of the spatial distribution of the involved themes.
In a few words, he must consider the whole area, without any "blank unknown
areas on the maps", and his duty, for a given theme, is to take into account -
and to explain - all specific cases which are present in the considered area.
This rule implies another one of equal importance : the necessity to understand
the spatial organisation of the described units and their reciprocal relation-
ships according to the patterns of variability of criteria and parameters
which characterise them ; to conclude, the question is : to what extent we
must take into account the real heterogeneity, at a given level of perception
of the ecological landscape units, and of the described units in terms of
taxonomic composition (i.e. list of plant species which constitute the plant
communities), of structure, function and evolution of ecological systems ?

To describe landscape (or land) units which belong to such a concep-
tion of ecological approach is of course a difficult task, considering the
fact - as it is the case - that we have to deal with complex and changing
systems. But the undertaking is not impossible if we proceed rationally and
keep in mind the general rules which govern the functioning and evolution of
the biosphere ; indeed, it is not only the very specific rules of the evolution



of particular plant or animal species which will help us to meet the full
explanation of the complexity of the present ecological systems. Of course,
the two approaches should be considered as complementary ; therefore, conside-
ring the REMDENE objectives, only the first approach (comprehensive, holistic)
is capable of producing results which are directly operational for environ-

mental assessments and control, as well as for land development in rural areas.

We should mention that this ecological description of land units
and the associated resources, also comprises some very analytical aspects,
easy to survey and to map. This could be considered as a marginal scientific
task, if we exclude the fact that the choice of éuch criteria requires,

firstly comprehensive ecological thinking, and secondly a sound decision.

On the other hand, synthetic and/or relational aspects (relations
between variables, or between systems) are subject to more easy criticism,
particularly when they are represented by research data that are not yet
elaborated, or unsufficiently related to the proposed rational (as it has
been expressed in the REMDENE project), or insufficiently worked out in depth
where it is necessary to do it. Therefore, in having the will to try to
explain much and much more, and in breaking down mechanisms of the systems,
we aim at a very schematic reductionist fashion, and we thus lose the
advantage to express - of course also with some risk - the comprehensive
fashion of the phenomena and the real complexity of the variables and the
systems dealt with.

What would be the benefit to say, for instance, that the primary
productivity of a given phytocenosis is of x grams of plant dry matter measu~
red in 1 m2 during march 1978, if the spatial and temporal variability of
this variable is such that it exhibits considerable variations. It may be more
wise in this case to express, at least, only the calculated mean values on
several periods and on several site conditions, preferably with their confi-
dence intervals. To be pragmatic, and to consider the test—area of El Omayed,
it is necessary, when expressing the mapping of the plant production theme,
to indicate the relative values of this production by categories of uses and
classes. This accuracy is sufficient ; it is more realistic and, moreover
allows, when transferring the results to application areas, to take an atti-

tude of reservation which will be appreciated by planners of rural development.

Because rural development for and by agriculture is the main topic
of this publication, we must now recognize that this development will depend
on our relevant data about plant production, or let us say, the capability of
man to develop the best potentialities for plant production. The published
document aims at indicating, for various types of plant resources, either
spontaneous (i.e. grazing resources) or cultivated (i.e. rainfed barley ;
irrigated crops), what are the environmental constraints which must be
considered as the most difficult to change (except at high costs), or those
which could be easily changed in order to increase the production(s) of



these resources, and to maintain that increase as long as possible (several
decades according to the ecological overview of development) at a level which
is socially and economically interesting, and with no severe deterioration of
the environment. Besides, the localised perturbations linked to implementation
of some technologies of production, could be corrected by the application of
appropriate technologies at the iowest costs. The risk, which we should avoid,
is the one of overpassing the‘irreversibility thresholds. In the northwestemn
coastal desert of Egypt, examples are not lacking of ecosystems which are
radically modified after the implementation of so called "modern technologies",
which lead to notable symptoms of long term deterioration of the environment,
such as the areas which are irreversibly deteriorated due to land salinization
as a consequence of faulty irrigation techniques, or those which are subject
to accelerated desertisation processes as a consequence of the eradication of

plant spécies, particularly on sandy soils where aeolian erosion takes place.

It was so important that all partners contributing to this‘publica—
tion, could hdve expressed their opinions concerning the sensitivity of
resources of rural area as related to thelr present state. Temptation would
be great for conservationist ecologists to propose complete protection of the
involved marginal lands and putting them for a long time in a "exclosure"
system. Such a strategy is hardly acceptable for Mediterranean coastal region
of Egypt. An alternative to this strictly intellectual and "conservationist"
idea, is proposing an optimal localisation, as much as possible, of the
potential use of renewable resources of the rural area, which could cope as
best as possible with the capability of biological perpetuation of the systems

in consideration.

Therefore, taking into account the present deterioration conditions,
ecolcgists would be more justified in a debate about a policy for preserva-
tion and safeguard of the environment, in proposing further integration in a
comprehensive land development programme, without neglecting any small areas
of the total territory to be managed.

With this point of view, we emphasize the strategy proposed by
UNESCO (M.A.B. Programme) concerning the Biosphere Reserve, which is very
relevant, and call the attention of ecologists, planners and decision makers.
We are very glad that Egypt has already proposed El Omayed test-zone as a
biosphere reserve. It remains that the ecological bases for rural development
as briefly presented in this publication, of course not yet sufficiently,
will be really taken into account by land developers, land managers and rural

producers.

In order to achieve this aim, we are in favour of adopting a multi-
purpose, integrated, self-reliant development scenario, giving the preference
to the socio-economical requirements of the main actors of production -
farmers and animal husbandry producers - a scenario which is capable of

bringing up a "surplus" of total production which, when put in the market,
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would develop the necessary exchanges without which there is neither develop-

ment, nor preservation of the environment, nor social progress.

At the end of this introductory section of this publication, it is
our duty to express pessimism concerning the chances of implementing such a
scenario which implies, in a voluntary and sustained way, more intellectual
investments and in-depth undertaking of specific studies, as well as the

implementation of pilot-projects at the right scale.

Scientific and technical cooperation which has been engaged during
last years with REMDENE project teams and the French institutions has shown
the way to be followed. With unsufficient facilities, this publications.as
proved today, that the challenge could be won if there is a will to persevere
the effort. Let us hope that this message will be understood by the people in
charge of the institutions, who have the power and the capability to finance
research programmes related to land development and studies which are still
necessary in order to extrapolate from only one test-area (such as El Omayed)

to the whole western cocastal desert of northern Egypt.



PART I

CONCEPTUAL AND METHODOLOGICAL APPROACH

The main objective of this document, as viewed by the scientists who
participate in it, 1s to provide an expression of proper integrated field
research which may help in formulating answers for the diverse problems rele-
vant to the regional development of the northwestern coastal belt of Egypt.
The treatment of these diverse problems call for the evaluation and under-
standing of the relationships between ecological and sociological systems,
and for the rational utilization of resources and the maximization of

production.

The integrated studies in the whole region of REMDENE seemed impossille
and it become obvious that we had to concentrate our effort to a limited
sector with the hope of extrapolating the results to a more vast area with

the same general features.

While it seems possible to apply the methodology followed in the
report t6 other areas in the region, it is obvious that the main ecological
features are not homogeneous and that the results of one site cannot be
applied to the whole region. For good representation, therefore, it is
necessary to collect information from several test sites. As has already
been suggested, three such test sites is the minimum number for adequate

representation of the whole region.

This report deals with research results obtained for the sector of
El-Omayed (Fig. 3) which represents the area extending from near Burg El Arab
till midway between Dabaa and El Alamein. This area is characterized by the
presence of three of four prominent ridges running parallel to the coast.
These ridges are in fact ancient consolidated dunes which provide a surviving
evidence of the successive positioning of the coast. The part of this area
east of longitude 29°36'is strongly affected by urbanization, and is therefore
not represented by the El Omayed area. El Omayed study area is priviliged
by the presence of an ecological research site where numerous integrated
ecological studies have been conducted since 1974. It is now a UNESCO
biosphere reserve. Complementary studies were carried out between 1974 and
1979 in a research site on the coastal sand dune of Gharbaniat 54 kms west
of Alexandria. It is conceivable that the results of these studies would be
more profitable for scientists, decision-makers and users, if they were used
in developing land cover map. This requires that every research worker uses
techniques that make possible the localization of measurements and the
delineation of zones at different spatial scales that they wish to describe
and to evaluate. Rerial photographs are still the traditional tool for such

an approach, taking into account the desired level of accuracy for the
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expression of results. Aerial photography in panchromatic pictures has often
been used as well for study of the present state of land and resources and for
the definition of potential states. Aerial photographs taken in 1954, 1962 and
1979 have been used in our studies, taking into consideration necessary
adjustments due to small modifications of scale. Data of remote sensing
(imageries and numeric data) have not been used except for the soil study.
They are however useful for the quick delineation of various subareas,

so that each may be then studied in more detail, and of physiographic units

as they are described in this work.

Studies of resources conducted in an evolutionary context necessitate
to take into account the dates of these studies. Certain practices, for
instance those which involve ploughing, have changed quickly at El Omayed. As
a result, our field observation (for instance the extension of cropping in
1981) obliged us to modify considerably the delineation of certain units that
were obtained by interpretation of the aerial photographs of 1979. The rapid
evolution during the last few decades leads us to use the aerial photographs
of 1954, 1962 and 1979 for studying the dynamics of the considered areas and
the evolution of specific characters. Alternatively, we used data of field
mapping (1981 or 1982 according to the theme) for studies of resources

evaluation.
The general objectives of the present publication are :

- to establish an inventory of present resources (vegetation,
animals, water, soil ...) and to propose a qualification of their status

and possibly of their sensitivity ;

- to establish the inventory of social systems, which are concerned
with the exploitation of these resources in a long term and to define the

long term strategies for development on ecological bases.

These general aims are diagnostic and in general are more ecological

than sociological.

The main facts and the results of such diagnosis are expressed mainly
by multithematic mapping representation which provides a means of generaliza-
tion and evaluation of the present states. The application of this technigue
to the study area of El Omayed, contributes to the methodological progress and
provides a framework for the presentation of the data on scientific and

technological bases.



Rangeland of low ligneous plants in the éaline depression.
Limoniastrum monopetalum the dominant species is an indicator
of salsodic soil and of a water-table more than one meter
aeep.

El-Omayed - June 1982.

Deterioration of environment (impoverishment of the natural plant
cover, ablation of soil by deflation and aeoclian dune formation)
in cultivated area.

. El-Omayed - November 1981.
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PART T1

CASE-STUDY OF EL OMAYED TEST-AREA

As we have already mentioned El Omayed test-area is the zone inwhich
the ecological studies carried out by REMDENE investigators may be used to
provide better understanding of the management problems of the "western-
Mediterranean coastal region" of EGYPT. It is conceivable that the ecological
features of this region are not homogeneous. Therefore, in order to recognize
which features can be extrapolated,from the test-area to other areas in the
region,we will try in the following paragraphs to outline at first the general
features of the whole region, especially those related to the main ecological

factors and then to mention those which are more specific to the test-area.

1.- LocATIiON

El Omayed test-~area is about 5,000 ha ; it may be considered repre-
sentative of a more extented territory, approximatively 100,000 ha in the
"western coastal desert" of EGYPT (which extends to about 1,000 000 ha) (Figure
1.

The extended territory lies between the meridians 28°42' and 29°23'
(Figure 2). The test-area itself is located between the following coordinates :
latitude North 30°44'30" - 30°49'40", and longitude East 29°09'45" -29°12' 53",

Concerning the administrative situation, El Omayed test-area belongs
to the Governorate of the Western Desert, and the "Township" of El Hammam.

2.~ PHYSIOGRAPHIC SYSTEMS

Many physiographic units may be distinguished in El Omayed test-area
due to the variability of edaphic, topographic and geomorphologic features.
Beside these features, biotic factors, including the impact of man help in

characterizing landscape units.

In the extended territory represented by the test-area, the topo-
graphy becomes higher in an irregqgular fashion from the coast inland (Figure 3).
The relief is characterized by successive undulations running more or less
parallel to the coast. These undulations are in the form of calcareous rocky
ridges (ancient dunes) alternating with depressions. Several ridges start near

Lake Mariut and become gradually less obvious towards the West. At El Alamein,
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PHYSIOGRAPHIC MAP
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4 northern slope of the first | 600-900 m 5-15 34 | hillside {sandy colluvions) H{p g}
rocky ridge !
5 | first rocky ridge ' 900-1100 m| 20 62 | summit of stretched hill (oolithic limesto-| VH(bg)
ne, ancient consolidated dune)
6 southern slope of the first | 1-1.3 km 5-10 | 102 hillside (sandy colluvions) VH (bpeg)
rocky ridge
7 saline depression
a I . salt-marsh 1.1-2.5 km 3 60 waterlogged depression {Toamy and clayey 0
2 sand)
5 I
i | :
F b | . hummocky depression | 1.1-3.5 km[ & 844 | flat area, locally waterlogged, with nume- M-H{ge)
o l rous sandy hummocks}
k-]
o ¢ I . sandy meso-deposit 1.1-3  km| 12 219 gentle and irregular.slopy sandy hill VH{p)
| »
© d . sandy indurated 2 km 7 9 | Tow and stretched convexities (indurated VH{b)
g I convexity sand)
H
_g: 8 second rocky ridge 3 -3.3 km| 17 27 summit of stretched hill (oolithic limesto- VH{b}
& ne,ancient consolidated dune)
9 interidges sandy slope 3.3-4  kmj 15-20 | 316 gentle slopy surface overlain by drifted VH{p¢)
' - sand
10 third rocky ridge 4.3-4.6 km 20 98 sunmit-of stretched hill (od]ithic Timesto- | VH{b)
ne, ancient consolidated dune)
11 southern sandy slope of the [ 4.6-6 km| 15-20 | 504 | gentle slopy surface overlain by drifted VH(bpeg)
third rocky ridge sand with some small convexe strongly indu-
rated surface -
12 non saline flat depression 5.5-7  km 15 927 plain more or less drifted H {g}
13 sandy glacis with gullies 6.5-8.5 km| 15-40 | 934 ] sandy glacis dissected with guilies in the: VH(pcg)
’ upper part
;'Ej 14 cliff and outcrop of inland | 7.5-8.5 km| 40-80 | 276 cliff withoutcrop of calcareous sandstone H (g)
-g % plateau system and stretched and gentle slopy inland pla-
% F! teau
= % 15 [ undulating sandy surface . (8- 10 km| 75-80| 408 [ slighty undulated surface with drifted sand | H (ge)
"
= Level of human pressure : O=negligeable ; L=1ow

i M=medium ;_ H= high ; VH=very high

123

p= p'lantiné

Note : AB= topographic transect see description Figure 4
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ridges progressively diverge from the shore. Only coastal sand dunes are well

represented along the whole region.

The main features of the various physiographic units lead to the

distinction of three major physiographic systems :

a) a coastal system which covers a small part of the territory,
including the beach and the coastal sand dunes;

b) nidges and depressions systems which constitute the main part of
the territory including the ridges, their gentle slopes and the more or less

large depressions ;

¢) the inland plateau system, close to the inland desert.

Figure 4 shows the relative locations of these three major systems,

and the distribution of the physiographic units as can be described on a

topographic transect from the sea shore in the North to Khashm El1 Eish ridge
in the South. |

Z.- MAIN ECOLOGICAL FEATURES
3.1. PRESENT STATE.

3.1.1. Climatological variables and systems.

Three main factors control the climate of this region
the situation with regard to the general circulation of atmosphere ;
. the proximity of the Mediterranean sea ;

. the orientation of the coast.

The first factor is undoubtedly the most important one. The proximity
of the sea has a direct effect on temperature and humidity, and consequently
on evaporation and condensation, but does not affect the amount of rainfall.
The orientation of the coast with regard to the prevailing wind probably pro-
vides explanation for differences in the distribution of rainfall along the

coast.

The general features of the climate of ELl Omayed extension territory
may be indicated by the averages of 30 years recoids from 1946-1975 at Burg-
El Arab (30 km to the East of the study-area) and Dabaa (90 km to the West
of the study area) meteorological stations (Table 1). These are the two
closest stations to the test-area from which records of 30 years could be

sustained.
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Table 1. Climatological normals for Burg El Arab and Dabaa meteorological
stations near El Omayed (based on records from 1946 till 1975).

» [+] [}
Station Altitude ?lStance P M (cC) [m(cC) RH %
(m) rom the (mom)
sea (km)
Burg E1 Arab 10 5 168.9 24.1 14.3 66
Dabaa 18 6 140.4 24.3 14.2 68
where P annual mean rainfall.

M annual mean maximum air temperature.
m : annual mean minimum air temperature.
RH : annual mean relative humidity.

The rainy season begins during the second half of October. About
three quarters of the total amount of rain falls from November to February.
December and January are the rainiest months with an average of 35 mm per
month. Some showers are still observed in March, but the spring is dry and
receives only about 10 % of the total. The average number of days with rain-
fall of more than 5.0 mm, during the year, varies between 5.2 in Sallum and
11.7 in Alexandria (Table 2). It is generally considered that regular dry-
land farming is practically impossible with a rainfall which is so scarce

and so erratic.

Table 2. Mean number of days with rainfall of 5.0 mm or more.

Station J F M A M J J A S 0 N D |Annual mean
Alexandria 2.612.010.4]0.210.010.0{0.0}0.010.0{0.7{1,9(8.9 11.7
Dabaa 1.710.7]1.00.11{0.1{0.0{0.0(0.010.2]1.2{1.2(1.9 8.0
Mersa Matruh {1.7(0.9]0.6]0.1(0.0{0.0(0.0{0.0{0.1]10.711.3]1.9 7.3
Sidi Barrani [3.2(0.5(0.7|0.1|0.0/0.0/0.0/0.0{0.0}1.2{0.8(2.2 8.7
Sallum 0.0]1.040.5/0.010.210.0(0.0)0.0}0.0{1.310.0{1.2 5.2

Expectancies of the number of occasions per 100 years that certain
ranges of rainfall will occur in Burg El1 Arab as calculated by AYYAD (1983)
are indicated below (Table 3).

Table 3. Expectancies per 100 years of certain range of rainfall (Burg El Arak)

Range of rainfall/year Expectancies
(mm) per 100 years

< 50 9.0

50 - 100 16.5

100 - 150 24.9

150 - 200 25.1

200 - 250 15.8

> 250 8.7

Dew in arid and semi-arid regions is a valuable source of moisture
to plants. Climatic conditions in the Mediterranean region of Egypt are in
some seasons favourable for water vapor condensation, such as considerable
temperature gradient between different soil strata and overlying air, high
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relative humidity and still wind particularly during summer and autumn. The
gain in moisture content due to water vapour condensation on the sand dunes
was estimated by MIGAHID & AYYAD (1959) as ranging between 2.35 % and 4.71 %
at Ras El Hikma, and a total amount of dewfall of 11.5 mm was recorded durinc
1955. At Burg El1 Arab, ABDEL RAHMAN et af. (1966), recorded gains in soil

rnoisture content due to water vapour condensation varying from 0.4 % to 1.4 °.

Winds in the study area are generally light, but blows strongly
during winter and early spring. Climatological normals (FAO 1970) indicate
that the average wind velocity at Mersa Matruh and Sidi Barrani is about 20
to 25 km/hr. The end of summer records many calm days, and the average speed
dropt to 15 km/hr. The wind speed at Alexandria and El-Dabaa is 25 % lower.
North-west winds prevail with frequency of 30-40 %. South-west winds have
some importance in Mersa Matruh and Sidi Barrani with frequency of 18.6 % -
13.5 & respectively. Table 4 indicates the surface wind speed at Mersa Matruh
and Dekheila (Meteorological Authority, 1975).

Table 4. Mean surface wind speed (knots) at Mersa Matruh (period 1952-1975)
and Dekheila (period 1957-1975).

Stations J| F M A Moy J J A S ol N p [Apnual
mean

Mersa Matruh|[11.8]11.8}12,.2111.1| 9.5|10 10.119.2 8.6 8.3 9.3]111.4f 10.3
Dekheila 8.7 8.9 9.6 9.3] 8.3 8.7} 9.01(8.8 8.1¢{ 7.2 7.31 8.0 8.5

The amount of solar energy received per unit area is now generally
recognized at the background for guantitative analysis of most of the micro-
climatic phenomena of the lower atmosphere. There is no difference in sunshine
duration from place to place along the coast, nor from year to year (see Table
5) . Cloudiness is greater near the coast than inland. Strong radiation prevails
from March till the end of September, with a peak in June-July. November,
December and January are relatively cloudy (FAO 1970).

Table 5. Duration of bright sunshine (% of possible) (FAO 1970)

Annual
mean

Stations J F M A M J J A S 0 N D

Alexandria (1924-45)| 68 [ 71 (75 |82 {80 |84 (86 [90 190187 |78 | 66 80
M. Matruh (1964-65)[ 65|71 |76 {71 |79 |87 |91 |90 |89 |78 |70]71 79
Sallum (1932-40) 68 {68 |75 | 76 | 72 | 87 |91 | 92 | 88 | 85 | 69 | 67 78

The relatively high temperatures prevailing in the study area (Table
1) must have a significant influence on its water balance. A water balance
sheet is worked out by AYYAD (1973) for Burg El Arab in order to provide an

assessment of moisture surplus and deficiency at different seasons (Fig. 5).



160+

14

12

100 4

0-

0

EVAPOTRANSPIRATION —s—

POTENTIAL

_21_

DEFICIENCY

MONTHS
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The sequence of water balance 1s accordingly divided into

1) a period from December to February when precipitation exceeds water need

as expressed by evapotranspiration, but with no moisture surplus, since

the excess is used up to recharge the dry soil ;

2} a drying season which extends from February to November when the water need
greatly exceeds precipitation, and the actual evapotranspiration falls much

below the potential, resulting in severe moisture deficiency.

The monthly variation in potential evapotranspiration (mm/day)

calculated by THORNTHWAITE's method for Dekheila and Dabaa stations is given

in Table 6.

Table 6. Potential evapotranspiration (mm/day) estimated by THORNTHWAITE's

method for two stations along the western Mediterranean coastal

region of Egypt (Dabaa and Dekheila).

(near Burg
E1 Arab)

Stations J F M| a M J J A S ol N D Annual mean
Dabaa 0,95 1.17[1.33{1.91} 2.41 3.37/3.80|3.93|3.68(2.87] 1.28] 2.40 2.40
Dekheila 0.99 1.24/1.46]1.95| 2.593.66{3.94|4.33{4.11(2.99/2.25] 1.34 2.59
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The minimum potential evapotranspiration in winter varies from 0.95
mm/day in January to 2.25 mm/day in December. The maximum in summer varies
from 5.37 mm/day in June to 4.33 mm/day in August. The mean annual varies from
2.40 mm/day at Dabaa to 2.59 mm/day at Dekheila.

The Mediterranean coastal region of Egypt lies in MEIG's "warm coas-
tal deserts" (MEIG 1973) : summers warmest month with mean temperature above
20°C ; though occasional short rainstorms occur in winter, but most of the
days are sunny and mild. It belongs to the dry climatic zone (Bwh) of KOPPEN's
1931 classification system (as quoted by THREWARTHA 1954), the meso-thermal
province of THORNTHWAITE (1948), and the Mediterranean arid bioclimatic zone
of EMBERGER (1951).

The meteorological records of El Omayed test-area during 6 years
(1976-1981) is illustrated in Table 7. The yearly mean maximum air temperature
varies from 24.9 °C in 1978 to 22.9°C in 1979, and the yearly mean minimum
air temperature varies from 18.4°C in 1977 to 14.3°C in 1980. Ranges of
variation in air temperature between different years are quite small. Most of
the rain occurs during winter (November to February), and the summer is dry.
The maximum amount received is during either January or December. Annual rain-
fall varies between different years with a maximum of 106.7 mm in 1977 and a
minimum of 15.2 mm in 1981. The relative humidity is much higher in summer than
in winter. It varies between 62 % in 1976 and 80 ¢ in 1981. However the

variation in this climatic element between different vears is small.

Comparing El Omayed climatic records with long-term averages of Burg
El Arab and El Dabaa (Table 1), we may note that climatic conditions at E1

Omayed area, more or less, intermediate between the two stations.

Climatic particulars Gharbaniat were recorded between 1976 and 1979
(SAMDENE) in a meteorological station on the coastal dune at a distance of
about 250 m from the sea shore with an altitude of 10 m. Comparing these re-
cords with those of El Omayed it becomes obvious that the maximum air tem-
perature (°C) is lower and the relative humidity is higher at Gharbaniat, but
there is only a small difference in soil surface temperature. No difference
is noted in rainfall records between the two stations. Such difference may

only be detected if long-term records are available.

In conclusion, as elsewhere in the northwestern coastal region of
Egypt,El Omayed test-area has an arid Mediterranean climate. Rainfall is low,
strictly seasonal and uneven in distribution. The harsh conditions resulting
from lack of rainfall and high radiation are tempered, however, by the mari-

time influence of air temperature and moisture.
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Table 7. Monthly average of meteorological records of El Omayed from 1976-1981
(altitude 20 m, distance from the sea 9 km).

Month

Jan.|Feb.|Mar. |Apx. [May |June|July|Aug.|Sep. |oct. |Nov. |Dec.| Mean
meteorologica

element
1976
Maximum air temp. (°C) |16.6[16.2{20.8126.1]26.

28.5128.9128.9127.1(29.6(25.1(19.2] 24.5
19 17.6(13.8( 9.4 14.6

[N

Rainfall (mm) 0.5] 5.1[10.3} - 0.

8
Minimum air temp. (°C) 7.9 7.9{ 9.5[13.8(16.5{20 |20 |20.
5
Relative humidity (%) 76.5162.2163 49.3148.2

70,9164.8(70.4|73.4156.1(48.1|61.6| 62

1977
Maximum air temp. (°C) }15.5(20.2117 22.6125,9(29 27.9(29.8128.3126 25 18.6| 23.8
Minimum air temp. (°C) 9.9/11.5])11,7)23.816.6[17.8}22.7124.8121.9{20.3|15.3}15 18.4
Rainfall (mm) 29.1111.4 |34 - - - - - - - - 32.2(106.7
Relative humidity (%) 83 71 81.1157 64 66 80 76 73 62 58 56 69

197 |
Maximum air temp. (°C) }17.7 1é.6 21,7126.5(28.7129.51{28.5(27.8131.4127.7119.9120.1| 24.9
‘Minimum air temp. (°C) 8.3| 9.8]10,7(13.5(16.4119 19.9121.51(19.717.4j14.3|11.8| 15.2
Rainfall (mm) 22,71 - - - - - - - - - 54.4(21.5] 98.6
Relative humidity (%) 61 60 83 72 67 68 65 70 58 66 82 71 69

1979
Maximum air temp. (°C) [18.7(20.619.5(23.5/|26 30 30.8(29.8|25.8 (26.4 (24 - 22.9
Minimum air temp. (°C) [11.6[10.3]10.9 [12.1 |15 14.1120.4 |21.8{17.7{13.4 |14.2| - 14.9
Rainfall (mm) 4.3 1.6} - - - ~ - - - 1.14) - 11.3] 18.3
Relative humidity (%) 65 {68 (70 68 (72 {72 71 71 71 |69 - - 70
1980

Maximum air temp. (°C) [17.9(16.9 {21 (27.7{26.3(27.1[30.1(29.3 [26.9|26.8 [23  [19 24.3
Minimum air temp. (°C) | 9 8.6|9.3(12.9[14.7(13.4[23.3 [20.3 (19 [16.8(13.9]10.3} 14.3
Rainfall (mm) - - - - - - - - - - - - -

Relative humidity (%) 79 80 70 69 76 82 87 74.5 68 71 76 69 75

1981
Maximum air temp. (°C) |16.6(18.4 [21.9 |25.7 |26.4 29 29.6 |130.4 |28 28 21.9121.1 | 24.7
Minimum air temp. (°C) 8.0] 8.5|11.4{13.414.2{17,2120.5|21.119.517.6 [13.2{10.9| 14.6
Rainfall (mm) - 5.4}19.5| - - - - - - - 0.3 - 15.2
Relative humidity (%) 67 (80 IB1 76 B0 [B7 |89 84 87 |84 77 71 80

—-
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3.1.2. Hydrological conditions.

Ground water in the region occurs under both artesian and nonartesian
conditions, however, all the ground water available for agricultural and
domestic uses occurs in relatively shallow non-artesian agquifers. Large quan-
tities of ground water are deeply seated in rocks ranging in age from creta-

ceous to miocene, but water is brackisk or highly saline.

3.1.2.1. Main water table : The main water table aquifer is

compgsed primarily of relatively fine-grained marly limestone, but near the

coast it is composed of alluvial silt and sand.

The surface of the main water table is at, or near, the sea level
throughout most of the area. In some places such as at Dabaa, the water table

is only 1 m above the mean sea level, 12 km south of the coast.

Recharge to the main water table occurs through direct infiltration
of precipitation and through infiltration of surface runoff, particularly near

the coast.

Discharge occurs through extraction from shallow wells, evapotrans-
piration where the water level is near the surface, and subsurface outflow to

the sea.

al, Coastal dume waten fable : From Alexandria to El Alamein, the
dunes are very prominent,but between El Alamein and Dabaa they are less
conspicuous. Discharge of water from dunes occurs through galleries in ELl Qasx
area, and through subsurface seepage to the sea and inland to the coastal

depressions.

b). Synclinal basin watetn table : In some areas in the coastal zone
the interbedded limestones and clays have been folded into gentle synclinal
(basin like) structures. Where the relatively impermeable clay in such a basin
is overlain by limestone and where the basin lies above sea level, conditions
are favourable for the development of ground-water table. Such basins are
recharged by rainfall, runoff or by subsurface inflow. The salinity of the
water in the structural basins is lower than that of the other water table
(FAO 1970).

3.1.2.2. Depth of water table : The depth of water table varies

from less than a meter to more than 50 meters depending on the season and

topography.

The highest water level occurs from February to April, depending on
the length of rainy season, and the lowest water level occurs from October

to November depending on the begining of the rainy season.

To the south of the area, wells with water deeper than 50 m are
utilized by bedouins ; nearer to the coast, the water table is of course,
closer to the surface. In the interdunal plain behind the coastal dunes, the

water table is generally less than 5 m below the surface. In the coastal
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dunes, the water generally ranges from 5 to 10 m below the surface depending
on the height of the dunes.

aquifers found in the area varies widely. Depending on the hydrogeological
conditions, the content of dissolved solids may vary from a few hundred to
several thousand parts/million. Water quality also varies with season, being
best after winter rainfall and worst in late autumn before the begining of
the rainy season.

3.1.3. Soil conditions.

The mapping of soils of El Omayed test-area in the present study was
based on already published informations (ABD EL KADER ef af. 1981 ; FAO 1%970),
analysis by photo-interpretation and through Landsat satellite imageries and
the data collected in the field (ISMAIL et af., in preparation, 1983).

Detailed pedological study of this area was realized at the scale of
1:25 000. Typical samples were collected and analysed for the most important
elements. Other transects were studied using the same method to get sufficient
information about the soils of the area and their spatial distribution. A
preliminary soils map could then be established and compared with other carto-
graphic documents which were already prepared particularly that of the vegeta-
tion. Another field study was carried out for checking and improving the

preliminary map, by observation, sampling and complementary analysis.

With new observations, land determinations and analysis of some
samples, the map of land resources was etablished. Finally, a field study
carried out in cooperation with specialists from other disciplines enabled
phytosociologists , agronomists and pedologists to compare the documents pro-

posed by each team and to cross=-check their observations.

3.1.3;1. Conditions of soil evolution.
The effect of climatic conditions, geomorphology, vegetation and
human activities on the recent evolution of soil are dealt with elsewhere.
Therefore, only a few important geological and geomorphological features are

reviewed here.

Pedological evolution observed in El Omayed test—area is not simply
the result of the evolution of soils. In fact, it started, a long time ago
for most of the soils, and certainly under more active pedogenetic conditions.
During that time, new littoral formations and lacustrine or lagoon sands and
clay sands, often saline deposits were produced in the North. They were more
or less modified by wind action. Eolian deposits are remodelled from various
origins, often due to recent tectonic phenomena in proximity to the coast
and close to the border of the Nile Delta.
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3.1.3.2. Pedological units.

The pedological units (Fig. 6 & 7) are defined and grouped here on
the basis of the French Pedological Classification System (CPCS, 1967). This
system is of a morphogenetic type and, in the case of these dry zone soils
seems well adapted to the present study, particularly when it is visualized
from the management point of view (problems of saline soils, more or less
hydromorphic soils ... etc). Also, the nomenclature of each unit in USDA Soil
Taxonomy (1975) is given. The French classification of each unit is determined
tor the family level which is defined by the characteristics of the parent

material of each soil and even for the serie level.

In the case of El Omayed test-area, it is necessary to lay stress on
the origin of sand deposits, particularly those due to wind action, and on
their lime content, in the upper horizons. Accordingly, three categories of

scils may be distinguished : excessively calcarecus soils containing more than

60 % carbonate (8") ; very calcareous soils, containing from 20 to 60 % carbo-
nates (S') ; and calcareous soils with less than 20 % carbonates but, contain-
ing at least some calcareous elements (> 2 to 3 &) (8).

The soils are classified as it follows
a) Raw mineral s0ils

These are formed of more or less weathered rock at the surface ; the
differentiation of horizons is very limited. They are very poor in organic
matter. In El Omayed test-area, they are of non-climatic origin, but the ari-
dity conditions of their formation do not foster their evolution. They are

formed by the following two processes

Erosion : this process is the main factor causing the slowing
down of the evolution in the case of the soils formed from the consolidated
calcareous oolitic dunes. They are Lithic Torriorthents ; they do not have

practical agricultural value.

Addition : from eolian and colluvial sand, chiefly along the
inland ridges:—f%éﬁégiis are moderately thick to deep, and the addition
process is still, more or less, regularly active. They may be constituted by
excessively calcareous medium, and coarse sand (S") ; they are very dry.
Others are constituted by very calcareous elements (bui less calcareous than
the previous ones and often of finer texture). Their hydrologic characteristics
are not so bad. In this case as in the other one, they are named "Typic

Torripsamments" ; they may be useful for agriculture.

b) Stightly evolved s0iLs

. Modal grey sub-desertic soils : These already exhibit some
slight differe;tzazign—og Eo;i;o;sT Ehzs—ig mostly demonstrated through their
physical properties (porosity and induration in particular) and by the rela-
tive distribution of saline elements through their profile. The content of
these elements is often relatively higher at the surface, sometimes calcium

carbonates and gypsum which may accumulate in depth but only in pseudo-
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7 - Saline depression

8 - Second rocky ridge (2 RR)
9 — Inter-ridges sandy slopes
10 = Third rocky ridge (3 RR)
11 - Southern sandy slopes

12 — Non saline depression

13 - Sandy glacis (gullies)

INLAND 14 - Cliff and outcroup of Inland plateau
PLATEAU 15 — Undulating sandy surface
SYSTEM g Y

Pedological features

Excessively calcarecus sand

Very calcareous and calcareous sand

Calcareous amas and nedules

Calcareous incrustation

Calcareous slab

Water table

More or less oolitic limestone

Calcareous sandstone

Figure 7 - PHYSIOGRAPHIC UNITS AND PEDOLOGICAL FEATURES OF EL OMAYED (SCHMATIC)
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SOIL CLASSIFICATION OF THE DIFFERENT UNITS OF THE MAP (BASEP ON FRENCH SOTL CLASSTFICATTON AND USA SOTL TAXONOMY |
Class Sub-Class Group Sub-Group Family U.S.A. Soil Taxonomy Representation
Over limestone (consolidated
Raw by erosion Lithosols Lithic torriorthents A
Non oolitic dunes)
mineral
T Over excessively calcareous sand
4 chmatic Typic torripsaments
soils by addition Eolian dune and actual colitic dunes Ly P
1) Over very calcareous sand
Modal (locally, modera-
from mixed origin
Grey tely deep lime accumu-
Slightly a. colluvial from consolidated
lation in amas and nodu-
aihs volitic dunes Typic torripsaments
sub-dasertic les) sometimes associated
b. eolian from continental sand
evolved Climatic with calcimagnesic sofls
soils 2. Over calcareous sand, essen-
tially from continental origin
soils
(raeic) With salinity proper- Over very calcareous sand from |
a mixed origin and silty gypsi- Calcic gypsiorthids (&)
ties [saline} ferous sand
With calcareous slab
Calcima- and Tocally saline by Over hard calcareous sandstone Typic paleorthids -
patches
gnesic Carbonated Xeric
With calcareous incrus- | Over sand and marine calcareous .
soils tation and often salt- Typic calciorthids =,
affected in depth sandstone
R Splonchaks
SOTLS Rbth with calci- | Saline soils, with Over calcareous silty sand and ) -
Salsodic |non-degraded nagnes ic Typic calciorthids
structure comp lex friable surface shelly clayey sand
(Ca - Ha)
Soils with Very saline alcali hy-
. dromorphic soil, with Over very calcareous sand and
Sils | |degrausd Non-leached | friable surface, gypsum Typic salorthids
structure thin crust or pseudo- shelly clayey sand
sand by places
SYMBOLS OF THE PEDOLOGICAL FEATURES
THE MORFHOLOGY OF THE SURFACE
PARENT MATERIAL AN
e AN Wind blown sand
i\
L9 A Limestone {consolidated oolitic dune) 2 W ks
E
+ L More or less stabilized microdunes (0.5-1 m high)
TEXTURE :
J  sandy texture (calcareous sand) PEDOLOGICAL INDICATIONS
d' Sandy texture (very calcareous sand)
XX Calcareous amas and nodules
e
J" sandy texture (excessivelly calcareous sand) — T Calcareous incrustation
e e —— C(alcareous crust (caliche) and slab
Contaw - 40m
Scale 1:50 000 ooy m s
ty sand texture (to sandy silt)
Figure 8
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mycelium, friable amas and nodule forms (POUGET, 1980). Sometimes in El Omayed
area there are some intergrades between these soils and either less poor in

organic matter sierozems or calcimagnesic soils.

Most often they are thick (1-1,5 m), but may overlay more or less
saline clay deposits from lagoon origin ; this may be mostly observed in the
northern part of the area between the ridges of old indurated coastal oolitic
calcareous dunes. Particularly to the south, the soils are sometimes associated
in patches with some calcimagnesic soils. This occurs mostly over the sandy
glacis which surrounds the inland plateau, to the south of the test-area. Here

also the scils are Typic Torripsamments. They can be fertile.

. Grey sub-desertic soils with slight salinity. These soils are
analogous in their characteristics with the previous ones, but their salts
and gypsum content is higher, though not excessive. The soluble salts accumu-
lated at the surface, but their high content lies in depth from where they
come. The gypsum accumulation, at a medium depth, leads to the formation of

amas. They may be correlated with Calcic gypsiorthids.

c) Xerndie carbonated calecimagnedic 30{L4

These evolved soils exhibit a type of evolution, which is strongly
dominated by high content of calcium and magnesium. In El Omayed area, they
are calcareous at the surface. They contain a strong lime accumulation in
depth in the form of hard nodules, incrustation and even caliche or slab.
They are not so-poor in organic matter than most of the previous ones and

their structure is also stable.

Soils with calcareous slab. These are thin soils, mostly 15 to
30 cm deep to Eh; Zézc;f;daé_é;ﬁ;t_éz-;l;b, and more or less splitting at
their base (POUGET, 1980). Their evolution started in the Early Quaternary,
but is still going on. Through that thickness, their organic matter content
. may be up tec 0.8 - 1 %. They are rich in lime fragments from the calcareous
crust or the slab and have some patches with high salinity. In thesé patches
soils may give a saturated paste extract with an electric conductivity up to
50 mmhos. In these places these soils are to be correlated with salsodic
soils. They spread over the hard calcareous sandstone of the inland plateau,

and are Typic paleorthids. Their agricultural value is very limited.

. Soils with calcareous incrustation (RUELLAN, 1970). In El Omayed
test-area the calcareous accumulation is also very ancient;it may be from the
Middle Quaternary. They exhibit a special characteristic to the deepest hori-
zons of the soil : large hard nodules in a highly calcareous matrix without

complete hardening of the horizon.

This processes may appear only at about 1 m depth, or sometimes near
the surface (20-50 cm). Very often they are slightly saline at medium depth,
but in their deepest horizons they may form a saturated paste extract with a
conductivity as high as 15 mmhos. Therefore they may be classified in a

slightly saline soils subgroup.
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They mostly develop in the "inter-ridges" zone between the dissected
old indurated coastal dunes and the sandy glacis bordering the inland plateau

scarp. They also extend further south.

Both soil types, being slightly salf-affected or not, are Typic cal-
ciorthids. Their fertility level, inmost cases is medium ; but sometimes is

low, depending on the thickness of horizons over BCa and on salinity.

d) Salsodic soils [AUBERT, 1975)

These soils have a high content of soluble salts (conductivity in
saturated paste extract more than 8 mmhos for the surface, and more than 16
mmhos in depth). Some of them retain a stable structure, while others do not,
at least in a great part of their profile, where their structure becomes

diffuse through the effect of sodium.

These are derived from calcareous silty sands, over saline clay sands rich in
shell detritus. The last material has a lagoon origin. Their salt profile is
descendent or intermediate. They are very calcareous at the surface, and have
a lime accumulation at a medium depth. Sometimes also, the same process plays
a role at the surface, but only slightly. Even with an unstable structure

when humid, they are relatively well drained. They are also Typilc calciorthids.

They extend in the northern depression between the two indurated
coastal dunes. Because of their low position, they would be very difficult to
drain and to manage for agriculture.

Ygfy_sELqu E;kq};:ggglgi The structure of these soils is degra-
ded from the surface because of their high content of exchangeable sodium.
They also are very rich in sodic soluble salts (chlorides and sulphates). Here
and there, mostly around nebkhas, the surface is transformed into pseudosand ;
somewhere else it is covered by a thin crust of salts with a gypsum pseudo-
mycelium. In other parts of its profile, the soil is compact and massive,
mostly less below 75 cm deep where it becomes more and more clayey ; its
structure becomes strictly diffuse. These soils are mostly hydromorphic in
depth. Their salt profile is ascendant, and they are very calcareous. They are

Typic salorthids.

The surface where they are observed is not very extended, except in
the elongated lowest part of the northern depression between the indurated
coastal dunes. Practically they have no economic value, mostly becauée their
drainage would be too difficult and their desalinisation would need too much

water.

3.1.3.3. Other informations shown on the map.

By some additionnal signs, the map (Fig. 8) shows the following

. Special soils parent-materials. These are indurated calcareous

oolitic sandstone of the coastal dunes, and clay sand with gypsum crystals.
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These characteristics are used in the soil classification at the family level.

cial cover of wind blown sand, nebkhas, and more or less stabilized micro-

dunes.

. Soil texture : in the soil classification it is used at the fa-
mily level. The map shows in particular the excessively calcareous, very cal-
careous, and moderately-weakly calcareous sandy soils, and of soils of finer

texture mostly silty or seldom silty clay.

. Special pedological characteristics, which correspond to various

types of accumulation of saline or calcareous elements.

3.1.4. Land use and Plant Cover (natural and artificiél)

The‘vegetation of the "western coastal region" of EGYPT has been
extensively studied since the papers of OLIVER in 1937 (ATTA 1953 ; TADROS
1953 ; LONG 1955 ; TADROS and ATTA 1958 ; AYYAD 1973 ; AYYAD and AMMAR 1974 ;
AYYAD 1976 ; KASSAS 1979 ...).

From the phytogeographic and floristic point of view this region is
referred to as the Marmarica region. It is estimated that (about 1000 species)
approximatively 50 % of the Egyptian flora is found in this region. It has a
long history of human pressure which has been so heavy in the past that with
only a few exceptions, all spontaneous flora is represented by small shrubs
and herbs. Very few shrub species which are either very rare or only found in
sites with extreme environmental conditions (high salinity and water logging)
are found in this region (e.g. Tamarix sp.). Some individuals of a few gpecies
may grow up to more than two meters in height (e.g. some Ataiplex sp., some
Lycium sp., Nitharnia netusa). The human activities have gradually eliminated
all the tall plants. When establishing a land cover map, human interference
has to be considered as an important ecological factor, which influences the

present state of the vegetation and cultivation.

The land cover map provides a combination of the present state of
plant cover (natural vegetation and cultivated plants) and the degree of arti-
ficialization which represents the level of the human pressure upon land
resources. The procedure and legend used in building up such a map have al-
ready been described in details for this part of EGYPT (LONG, 1979 ; LE FLOC'H
1979, 1981). A short description of this procedure will be presented here. It
consists of an objective and gquick description of isophenic areas (described
for their various features) as they are delineated on aerial photographs and
then checked in the field. These features are mainly related to :

~ the present state of vegetation (e.g. type of plant formation, do-
minant species), and
- the degree of artificialization.
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al Designation and coding of dominant plants Leading to the physic-

gnomy of vegetatdion,

The coding is proposed in categories considering the height and the
cover of dominant growth forms of plants :

LH
LB

- ligneous : . tall (height > 2 m)
. low (height < 2 m)
- herbaceous : = H

The plant formations characterised by the dominance of one or the
other of these plant forms are qualified as pure plant formations. The ones in
which codominance of different plant forms prevails are considered as complex
plant formations. This rule is applied to natural vegetation as well as to

cultivated plant systems.

b) Desdgnation and coding of the degree of artificialization.

The criterion of "degree of artificialization", expressed as a rela-
tive value of the human pressure on land, may be considered as a very impor—
tant ecological factor. The degree of human pressure is "nil" or "low" where
resources are not important (e.g. in areas of high salinity) and in more fa-
vourable areas which are not accessible because of long distance from human
settlements. On the other hand the pressure can be "very high" close to human
settlements, along the roads, or near the watering points, and obviously in
cultivated lands. It is conceivable that in expressing the level of human
pressure due to his activities, the degree of artificialization does not
necessarily assess the impact of such activities, but is rather an expression
of the criteria combining human activities as related to the fragility or

vulnerability of the ecosystems (see section 3.3).

c) Desdignation and coding o4 dominant species.

Dominant species are coded with two letters symbolizing their scien-
tific names, as reported in "Students Flora of EGYPT" by V. TACKHOLM (1974) .
The dominant species are those which designate the “plant formations", as des-
cribed in section a} of this chapter. If one or two species which seem to be
dominant are widely and uniformly distributed, it may be advisable to code not
only the dominant and the codominant species, but also the third and fourth
ones which, in some cases, exhibit the highest ecological significance. Some
isolated individuals whose presence is obviously significant visualising the
potential vegetation are located with accuracy on map and represented with

specific symbols.

d) Identification and coding of Lsophene units on the Land cover map.

The combination of codes for plant formations, for the degree of
artificialization, and for dominant species provides a comprehensive descrip-
tion of the isophene units (Fig. 9). The brief legend along with the land
cover map facilitates the reading of the codes which describe every unit ; for

example :
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Cover in %
Designation of the main plant formations tall Tigneous low ligneous herbaceous Code
BARE UNITS 0 0 IN:
0-1 Q-5 0-5 N
Bare soil, without vegetation or with very sparce vegetation

PURE PLANT FORMATIONS fioog 0= g5 La!

Tall pure ligneous plant formations 10 - 25 0-1 0-5 LK}
0-1 5-10 0-5 5\

= 2

Low pure ligneous plant formations 0-1 10=25 =8 L8
0-1 25 - 50 0-5 LB}

0-1 g-5 5 =10 W'

Pure herbaceous plant formations 0-1 D=5 10 - 25 HE

COMPLEX PLANT FORMATIONS

They are designated by combining the constituent pure plant

formation's codes.

Code of the height classes

1] 0,40m 0,25m 0,50m im 2m 4m Am
r T A T L] L] 1
tall Tigneous [LH) LH 1 o |
Tow ligneous  (LB) 18! LT | LW LB
herbaceous (K] Wi | wn HID
CODIFICATION OF EXISTING DOMINANT SPECIES
tall ligneous species low ligneous species
Latin name English ?’s:‘::ledf" Code Latin name Code Latin name Code
name trees
Ficus carvica fig FC Anabasis articulata Ag Helianthemum Eippii Hi
Nicotiana glauca - NG Atriplex halims Ah Limoncastrum monopetalum Lm
Ofea eurppara olive & 0OE Convolywlus fanatus [¥] Ononds vaginafis v
Phoenix dactylifena date palm ¥ FO Crueianella maritima Cm Salicoania fauticoss H
Tamanix anticulata .4 TA Echiochifon fruticosum El Salsola fetrandsa St
NE : Ficus carica which often appears Tike a Tow Gymnocarpes d'chdm 6d Thymelaoz hirsuts Th
ligneous species has nevertheless to be Hatocnemmm staobifaceum Hs Zygophyllum album Ia
codified as tall ligneous : FC
i 1
&~ Perenn al — herbaceous species ln:}u
Latin name Code Latin name Code Latin name Code
Ammophifa arenaria oA |Echinops spinodissimum " Baomuy xubens br
Asphodedus microcarpus oM  |Plantage albicans pA | Cutandia dichotoma cd
Euphotbia panafins P Hondeum vulgare |cultivated) hv

RANGELANDS

CODIFICATION OF EXISTING _iﬂt‘ﬂl’tﬂ OF ARTIFICTALIIATION
Steppic vegetation in good balance.

Vegetation and habitat weakly influenced by man : gathering of plant for traditional uses ; exceptional grazing.

Rangelands in a relatively good balance.

Steppic vegetation overgrazed with capability lor regeneration after short period of protection.

Overuse of the herbaceous plant cover and of low palatable ligneous shrubs

Steppic vegetation overgrazed without real capabilities of natural regeneration

The herbaceous plant cover has been almost eliminated. Browsingof low palatable shrubs, excess of trampling and

effects of erosion are observed
Neither edible plant production, nor standing reserve for regeneration do remain

A1l woody species around human settlements have been destroyed. Species as Asphodefus mictocarpus can appear for

& short period

Oraen Jon, 4983 C.EPE. L Emberger

Scale 1:50 000

Figure 9
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VEGETATION INTRODUCED BY MAN

Traditional crops (mainly bariey)

Mechanized crops (mainly barley)

Qlive, figs, almonds with 1ittle care {rare cropping and

protection)

Orchards well cultivated (regular ploughing, pruning, and

manuring)

Rainfed arboriculture combined with a rainfed annual
intercalary crop (barley ...)
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HlII42hv means : rainfed winter barley (hv) with traditional cropping system;
low plant cover (5-10 %) and 10-25 cm height of crop.

LBZIVSZFC means: orchard of fig trees (FC) with regular ploughings ; plant

cover : 10-25 % ; height of orchard : 1-2 m.

LBllsz means: rangeland of low ligneous plants ; plant cover : 5-10 % ;
height of plant:0-25 cm ; grazing is light. The main dominant
species is Limondlastrum monopetalum (Lm) .

LBZIII/H11132Th,Aa,aM means : rangeland with low ligneous and herbaceous

plants. The low ligneous plant cover : 10-25 %, with 0.5-1 m
height. The herbaceous cover : 5-10 %, with 10-25 cm height.
This unit is overgrazed ; many edible plants are eliminated.
The dominant species are : Thymelaca hirsuta (Th), Anabasis
articulata (Aa) and Asphodelus microcaipus (aM).

e) Quantification of the types of Land use Ln the test-area.

The units located and identified in the map provide a means of quan-
tifying relative areas. The results concerning the different types of land
use (Table 8) expressed in the framework of the physiographic map (Fig. 3)
show very well that human action is an important ecological factor, and that
a more accurate analysis of the degree of artificialization is needed for its
evaluation (see sections 3.2. and 3.3.). Grazing is the predominant land use
type, but it is apparent that some units are completely under cultivation
(e.g. physiographic units 3 and 7 c¢), and that orchards and cropping areas

are already introduced in ten different units.

Table 8. Present state (1981) of land use in El Omayed test-area according to

the physiographic units.

Coded units Types of land use
as shown area Rangelands Orchards Cropping area
in fig.3 (hectares)| area |% of the | area |% of the | area % of the
(ha) unit (ha) unit (ha) unit

1 17 nil nil nil
2 126 92 73 34 27 0
3 27 14.5 53.7 12.5 46.3
4 34 18.5 54.4 15.5 44.1
5 62 62 100
6 102 64 62.7 27 26.5 11 10.8
7a 60 60 100
b 844 680 80.6 44 5.2 120 14.2
7c 219 219 100
74 9 9 100
8 27 27 100
9 316 77 24.4 177 56 62 19.6
10 98 98 100
11 504 389 77.2 88 17.5 27 5.3
12 927 9205 97.6 13 1.4 9 1
13 934 874 93.6 29 3.1 31 3.3
14 276 276 100
15 408 408 100

TOTAL 4990 4039.5 661 272.5

(hectares)
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An analysis of the present state of degree of artificialization is

presented in the Table 9.

Table 9. Analysis of the present state of different criteria of the degree of

artificialization in El Omayed test-area (1981).

Rangelands (degrees 1 to 34included) 4072 hectares, 81.4 % of the area

% steppic vegetation in good balance (undergrazed and not grazed) 701

hectares
A degree 1 : forbiden area along seashore, high salinity vegetation :
53 hectares
A degree 2 : saline depression : 648 hectares

0

* steppic vegetation overgrazed : 3371 hectares

steppic vegetation with capability of regeneration after some months
of protection against grazing

A degree 3l : rangelands 4 km from the seashore to inland, the most
important in the area : 2218 hectares

steppic vegetation without or with very low capabilities of natural

regeneration

A degree 32 : around rigdes 869 hectares
A degree 3, : around Omayed station 241 hectares
A degree 37 : around sedentarization areas 43 hectares

)

Vegetation introduced by man (degrees 4l to 53) 918 hectares : 18.4 % of

the area
* herbaceous vegetation without irrigation, cereal crops : 253 hectares
A degree 4l : narrow fields along the first rocky ridge 11 hectares
A degree 47 : almost of barley fields in the area 242 hectares
sometimes bare surfaces during dry year
* orchards trees plantations in rainfed condition : 665 hectares
A degree 5% : figs with little care 27 hectares
A degree 57 : figs mostly, some olives,rare almonds 620 hectares
A degree 5 : figs plantation with barley as
intercalary crop 18 hectares

n

This table also aims at explaining our choice of colour for this
theme on the land cover map :

- rangelands are in dark pale green and yellow :
dark-green for steppic vegetation in good balance;it covers 14 %
of the area ;

. palegreen for steppic overgrazed vegetation out with capability
of regeneration after some period of protection ; that is 44.5 %
of the area ;
yellow for steppic vegetation without capability of natural rege-
neration ; surface : 23 % of the area ;

-~ vegetation introduced by man is in orange and red colours :

. cropping area is in orange (approximatively 5 % of the area) ;
. orchards in rainfed conditions are in red, and cover about 13 %

of the area.
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The analysis of the Mediterranean flora and the classification of thr
phytogeographical sub-divisions of North Africa by QUEZEL (1978), indicate
that the flora of the western Mediterranean coastal region of Egypt belonys
to the "Steppic Eastern-African Domain", of the"REast Mediterranean subrcgion'.
The Mediterranean region is classified as a part of the "Mesogean subkinygdom"

of the "Holarctic kingdom".

a) General phytosociological and phytoccological survey of the
westewn Meditenranean coastal negion of Egypt.

The flora of the western Mediterranean coastal region of Egypt is
a product of climatic changes that occurred during the Pleistocene as well as
a long history of land use. The distribution of plant communities is controlled
by the topographic location, the origin and nature of parent soil material,
and the level of the human pressure. According to previous studies (e.r.
TADROS & ATTA 1958) we may recognize the following communities in the unculti-

vated areas

Plantagineto - Asphodelaetum microvcanpac
Thywe Caetam hinsutae
Asphodelaetum micnocapace.

In barley fields, and more generally in all cultivated fields, we

may recognize a community of Ach{llfeatum santolinae mareoticum.

Five main types of habitat may be distinguished in the western Medi-
terranean coastal region of Egypt, each supporting specific communities
coastal calcareous dunes , inland ridges with skeletal shallow soils, saline

marshy depressions , non-saline depressions and inland plateau.

The coarse loose nature of sand and the extremely high carbonate
content are the major features of the habitat of coastal dunes. It is charac-
terized by marked physiographic heterogeneity which leads to distinct local
variations in the distribution of vegetation and presents a variable environ-
ment due to changing stability of the dunes. The vegetation is generally dis-
tinguished into a community of Ammoph.ila arenania and Euphvibia parati{asy on
voung dunes, and Crucianellfa maritima and Ononds vaginalis on old dunes
(TADROS 1956, TADROS & ATTA 1958). At the initial stage of formation, the
dunes are unstable and are overwhelmigly dominated by a community of Awmmwe-
phila arenanda. In more advanced stages of dune stabilization, communities of
Euphonbia panal {as,Pancratium maritimum, Elymus farctus, Crucianella mun(ti-
mae, Echinops spinosissimus and Thymelaca hinsuta become successively more and
nore common. (KAMAL 1982).

The inland siliceous sands are dominated by communities of Plantage

albicans, Plantago squarrosa and Unginea mani{tima (MIGAHID c¢€ al. 1975).

The classification of the vegetation of inland ridges and similar
areas of shallow soils along the western Mediterranean coast of EFEgyvt has

heen dealt with by TADROS & ATTA (1958). Two associations are recoanirod
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one codominated by Thymelaca hirsuta and Gymuocanpos decandrum (Thymetaeatum
fitesutae), and the other by Plantage atbicans and Asphodelus microcarpus
{Asphodetae tum microcarparv). However, local variations in the nature of sur-
face, soil texture, and slope position and degree,effectuate parallel varia-
tions in vegetation distribution. The most rocky sites with the lowest moisture
availability are dominated by communities of Thymus capitatus, Globulania
arabca and Dactylis glemerata (KAMAL 1982), while sites with more or less
deep soils and high moisture availability are dominated by communities of
Asphodelus microearpus, Hewndania hemistemon, Plantago albicans and Salvia
tancgera. In sites of intermediate rockiness and moisture availability Gyuie
caqpes decandaum, Anabas s anticulata, Heolianthemum Cippi{, Scorzonena alexau-
J5ua and POtweanthes tentfuesus become more common (AYYAD & AMMAR 1974, KAMAL
1982). The communities which dominate the inland ridges extend their occurcnc
to the plateau of the southern tableland, and two other communities dominatcd
by Hammada Scopari{a and Anabas{s axticulata are found on degraded shallow
skeletal soils (MIGAHID ¢t al. 1975, KAMAL 1982).

The halophilous vegetation belongs to the alliances of Plantaqinicu
crass{qeliae and Salicuand{uvn fruticesae of typical saline and marshy habitats
(TADROS 1953), Salscelion tetrnandrae of habitats with soils derived fromchalky
rocks, and marls rich in gypsum and soluble salts (ZOHARY 1973), and Anabaster
acticulatae arenaqfum, Hammada-Anabas{vn articulatae, and Thymelace den hidvsatay
of progressively less saline habitats (TADROS & ATTA 1958). These alliances
include communities dominated by Salicoxnia 4auticosa, Cressa cretica,Atrenten
halimes, Juncus ni(gdidus, Anthrocnemum glaucum and Limound{um echivides in sites
of high salinity and very shallow water table, Suacda wmcnceica, ZugonhyCam
album, Limendlastuuom monopetalum, Acluropus Lagopoldes, Salscla tetrandwa and
Feankeud{a wevoluta in sites with relatively deep water-table but high salini-
ty, Atuiplex halimus, Hammada scopania, and Anabas (s azti{culata in sites with
deep water table and relatively low salinity (AYYAD 1976). The vegetation of
saline depressions is classified by AYYAD & EL-GHAREEB (1982) in the following
indicator groups

A. Groups of typical marshy habitat:
1. Salicornia fruticosa
Crnessa cretica
Atiplex halimus

4. Anthrnocnemum glaueum & Halocenewmum staob{Cacewn

B. Groups in areas where the water table is one meter deep and of intermediate
level of salinity:
1. Arnthrocnemum glaucum
2. Zygophyllum album
3. Limondastrum monopetalum
4. Acluncpus Lagopoides
5. Salsola tetrandra
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C. Groups in areas where the water table is deeper than one meter and of low
salinity
1. Thymelaea hinsuta
2. Hammada scoparia
3. Anabasis anticulata
4. Asphodelus microcanrpus
5. Plantage albicans

The vegetation of non-saline depressions belongs to the PlLantaginefo-
Asphodeletum michocahrpae association (TADROS & ATTA 1958). Four communities
are recognized : Anabasis arnticulata community on more or less sandy soils

with low contents of CaCO,, Zygophyllum album community where the soil con-

’
tent of CaCo, and salinitj become relatively higher: Plantago albicans commu-
nity where salinity becomes lower, and Asphodelus microcarpus - Thymelaea

hirsuta community on fine-textured soils (AYYAD 1976). Non-saline depressions
as well as catchment areas opposite to wadis provide favourable conditions

for cultivation of barley, figs and olives. Farming operations stimulate the
growth of a considerable number of species, mostly therophytes. The weed flo-

ra is fairly homogeneous and form a definite association : Achileatum santo-

Linae mareoticum, with two sub-associations : (1) Charysanthemum coronarium
{Chaysanthemetosum) and (2) Ardisarum vulgare (Arisarefosum) (TADROS & ATTA
1958).

In the habitat of inland plateau the following communities may be
identified (KAMAL 1982) :

1. Arntemisia monosperma and Hammada elfegans community in inland less
calcareous sites ;

2. Anabasis arnticulata and Hammada scopardia community in sites with
shallow degraded soils ; .

3. Suaeda pruinocsa and Safsola tetrandra community in sites of more

saline soils.

b) Phytoecology of EL Omayed area

The vegetation of El Omayed was analyzed in 56 stands distributed
along one transect from shore inland. The number of perennials encountered
in this transect was 66 species, of which 15 were recorded in at least half
of the 56 stands. Of these species Gymnocarpos decandrum, Asphodelus micho-
canpus, Thymelaea hirsuta, Pituranthos tortuosus, and PLantago albicans were
the most common ; next to these were ALLLum roseum, Noaea mucronata, Anabas (s
anticulata, Launaea nudicaulds, and Lyclum europaeum. Non of these common
species can be considered as a leading dominant, but some of them may dominate
or share dominance in certain habitats of the topographic gradient of El
Omayed area. For example, Asphodelus microcanpus and Anabasis articulata
dominate the habitat of non-saline depressions. Thymeleae hinsuta and Plan-
tago albicans dominate the habitat of rocky ridges and transitional area to
ridges. On the other hand, some species dominate specific types of habitat
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(i.e. exhibit narrow ecological amplitudes). For example Ammophila arenarnia
dominates only the habitat of coastal dunes.

The groups and subgroups of species identified according to the indi-
cator species analysis technique exhibit a clear relationship to habitats
and transitional areas : Gymnocarpos decandrum, Thymelaea hinsuta, Noaea mu-
cronata and Pituranthos tortuosus are indicators for the group of stands of
all other habitats.

Ammophila arenaria and Ononis vaginalis are indicator species of the
coastal dune habitat, Halocnemum strobilaceum, Limondiastrum monopetalum and
Frankendia nevoluta are indicator species for a group of stands characterizing
the habitat of saline depressions ; Aatemisfa monospenma is an indicator
species for the group of stands characterizing the nonsaline depressions; and
Henndiania hemistemon and Scorzonera alexandrina are indicator species for the
group of stands characterizing the rocky ridge habitat.

The communities in the main habitats that are recognized so far may
be arranged in a general hierarchical system. The hierarchy which appears in
the legend of the phytoecological map of El-Omayed (Fig. 10) is an adapted
part of the general system constructed for the whole region by KAMAL (1982).

This map is a specific version of the land cover map (see Fig. 9).

Note : It is clear that the presence of Plantago albicans as a dominant species for several
sub-associations of rangelands can be explained by the fact that the trampling of
animals remove the upper layer of the soil surface and this stimulates the growth of
psammophytic species. These species, and particularly Plantago albicans,are also
overgrazed, so their abundance or their scarcity can be used as an indicator of the

level of overgrazing.

- 3.1.4.3. Vegetation dynamics.

Autogenic vegetational succession is, apart from building phytogenic
mounds and hillocks, of little significance in deserts. Allogenic succession
is one of the keys for understanding desert vegetation : successive waves of
plant growth occupy an area due to gradual and cumulative changes in habitat
produced by physical processes (KASSAS 1971). Progressive succession is prima-
rily due to gradual accumulation of detrital material and hence an increase
thickness of surface deposits. This may be attributed to water transportation
(alluvial) or wind transportation (aeolian). A thin layer of surface deposits
(soils) is amply moistened during the rainy season but will eventually be
dried throughout the long rainless season. This is a habitat suitable for the
growth of short-lived ephemerals that may complete their life cycle within
4-6 weeks. A deep layer of surface deposits allows for storage of some
moisture in deeply seated layers reached by the deep roots of perennials. Ve-
getational change concomitant with gradual building of surface deposits is
mainly change from chasmophytes (on rock surfaces), to ephemerals (on thin
soil), to succulent plants (on shallow soil), to desert grassland, to climax
scrubland.
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Retrogressive ‘changes are initiated as a consequence of destruction

and removal of surface soils by agencies of erosion.

The assumption could be made that removal of human pressure on natu-
ral and artificial ecological systems would lead to evolution of the sponta-
neous vegetation. It would proceed from present plant development capabilities,
subject to interactions among the pioneer and invader species available in a
given area, towards a more advanced type. We could then visualize the phyto-
dynamics, the units of which may be the "sequence of vegetation" (the most
predictable vegetation type, considering present trend ; but not the "climax").

The climax community or communities in the Mediterranean coastal
region of Egypt cannot be definitely determined owing to the scarcity of
natural tree communities. However, there are two shrub communities that
dominate this coastal strip of the desert, namely, the Atadiplicetum halimi
on developed salt marshy soils and the Thymelaeion hirsutae on other desert
grounds. Areas cultivated with barley could have been inhabited by any of
these communities had it not been for the farming operations practiced there
in. Other biotic factors as extensive grazing and cutting of the plants have
certainly a profound influence upon the density of these communities and their

normal composition and further development.

There are however certain patches of vegetation that were found in
refuge of hidden and relatively isolated and protected ends of valleys. An
example is the community that inhabits Wadi Hashem, about 45 km east of Mersa
Matruh and about 5 km south of the sea coast,where the following plant list
was obtained from a sample area (100 m2) with a degree of cover of 80 % (LONG

1958)

Recorded species (New synonym)
Cappanis spinosa { Capparnis aegyptiacal
Rhamnus oleodides var.libyca [ Rhamnus Lyciodides varn. Libyca)
Varthemia candicans (Jasonia candicans)

Antemisia henba-alba
Lycium europaeum
Asparagus aphyllfus
Phlomis §Loccosa
Athiplex halimus

At the uppermost end of the Wadi there is a single tree of Ceratondia
siligua which is claimed by the local inhabitants to be wild.

Another valley called Wadi Zeitouna, about 1 km west of Wadi Hashem,
shelters another patch of rich vegetation from which the following plant list

was obtained :

Recorded species (New synonym)
Rhamnus oleoides var. Libyca (Rhamnus Lyciodides var. Zibyca)

Pituranthos tortuosus



Vaqthomea candicans (Jasonda candicans)
Phtemis floccosa

Alwactyl (s flava (Atnactylis canduus)
Atniploy hal imus

Aspaagus aplyl Cus

Aspliode Cas mdcocanpus A
Clea cunopaca Single trees at the
Coratonia ${Ciquad ) top of the wadi

LONG (1955) believes that the presence of these species toygether
with Oed curepaca and Cenatoenda s (l{qua is reminiscent of deygraded maquis
of the C(lea-Ceratopden type. This group of species belongs in his view to
the floristic complex of open forests of Jwiiperus phoenicea, Pistacia atlan-
{eea and Ofca cutopaca var oleasten. We believe that this is quite reasonable
under the light of climatic conditions prevailing in this area but that it

nceds further intensive studies to confirm such assumption.

From the foregoing account, it becomes évident that this area offers
aigh vegetational potentialities. The present vegetation is undoubtedly a
degraded one. The fact that soil development has actually taken place in‘pro~
tected places with relatively stable conditions is a definite proof of what
can happen all over the area if conditions of stability are secured. LONG
(1954) suggests two types of vegetation that can be promoted in vast areas

in the region.

1. grassland by giving the chance to local plants to attain their natural

abundance either through preservation of reseeding or both, and

2. a forest-like type of vegetation by cultivating olive and carob trees in
areas with sufficiently deep soil, and particularly catchment areas. It is
predicted that through re-afforestation this might become a country of

high production of olives.

However, more intensive vegetational and soil studies supplied with
vroper mapping should be very useful achievements for the proper exploitation

of the. potentialities of this area.

It is difficult to determine the rate of deterioration that occured
in the study area. More difficult yet is to éalculate the speed of transfor-~
mation between two successive steps of the evolution (deterioration and rege-
neration). Such studies need long periods of measurement in different ecosys-
tems and in different situations ; however through the use of aerial photographs
we can have an idea of the rate of evolution according to the -land use (seé

section 3.2).
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3.1.5. Human and socio-economic systems.

The concept of human settlements is both social and physical. A
human settlement may be viewed as the concentration of population and human
activities in time and space and as having two components : human groups and
their habitat.

Before discussing the distribution and the evolution of human settle-
ments at El Omayed, we shall analyse the tribal structure and distribution in
space. As elsewhere in the coastal desert of Egypt, the population at E1
Omayed is organized in tribes. Every tribe is divided into sub-tribes. Land
is divided between these groupings according to tradition, size of grouping
and its influence, and the conflict between tribes and sub~tribes. In other
words, land is divided according to a complex combination of factors which
determines what may be called power relations. Every grouping or sub-tribe

controls a certain area of land which may extend for many square kilometers.

One hundred years ago, land at El Omayed was divided between the
sub-tribe Shtour and the sub-tribe Abou Shinaina. After that the members of
the sub-tribe Ahmed began to come to El Omayed in succession, and buy land
from the sub-tribe Shtour. Today, the prevailing situation from the point of
view of land distribution is as shown in Fig. 11. The tribal origin and popu-
lation size of these three sub-tribes in El Omayed and vicinity (total of
13,900 hectares) are indicated in Table 10.

Table 10. Tribal structure at E1l Omayed test-area and vicinity

Name Population size
of sub-tribe Tribal origin (inhabitants)
Abou Shinaina Jumaiat 700
Shtour ' Jumaiat 400
Ahmed Awlad Kharouf 300

The annual rate of growth of the population at Hammam (Ministry of
reconstruction housing and reclamation, 1981), in the period between the two
censuses done in 1960 and 1976, was 2.52 %. S0, with the absence of data for
El Omayed, we shall assume that it represents the same annual rate of growth
of its population. We may add that since we have no data concerning the
distribution of the population according to sex and age, and since these data
about Hammam are available, we shall consider the distribution of E1 Omayed
as simi;ar to that of Hammam (Table 11).
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‘'able 11. Distribution of population by class of age in El Omayed and vicini-
ty according to the means of census of 1976 (Central Agency of Ge-
neral Mobilisation and Statistics 1978) for Hammam township.

Assessment for
Age class Means for Hammam |El Omayed and
o vicinity (Nb of
° persons)
< 12 years 36.6 % 512
12 to 65 years 61.7 % 864
> 65 years 1.6 % 22

According to this table it appears that the population at the working
age represents the major part (61.7 %) of the total population.

The same census of 1976 gives for the population of Hammam township
the percentages of males and females of 53.4 % and 46.53 % respectively.

Applying these percentages to El Omayed we will have 749 males and 651 females.

Drawing on these data, we suggest that the structure of population
at El Omayed may be characterised by

- a rapid rate of growth
- youth represents a large proportion of the population

~ numbers of males and females are nearly equal.

Traditions and general consensus prevent any sub-tribe from holding
land of others. Among the important features of this system is the fact that
inhabitants of territories know well the limits of their own properties,
though they seldom recorded in any form of registration. Legally, the tribal
possession of land is not based on statuary law ; the people are no more than
persons in actual physical occupancy of land, which in reality, belongs to
the State. It is clear that legal ownership is different from actual physical
occupancy. Legal ownership is based on the power of law and is protected by
the State ; on the other hand, actual physical occupancy is just physical
authority on land, and is not protected by law or the State. Within each éub—
tribe, land is divided among the members according to criteria which are de-
termined inside the sub-tribe, and which are based on power relations. It
means that no outsider can purchase land or utilize it without the consent of
the person in actual physical occupancy, and the owner himself is not comple-
tely free to dispose his share of tribal property ; he has to give priority
to the member of his tribe at a lower price. Here we find that the traditions
and the general consensus have a more important role than the State law, and
we can point out the difference between legal ownership and the modes of

appropriation.

3.1.5.2. Distribution of human settlements.

Human settlements represent a dynamic relationship between man and
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environment. The existence and the evolution of human settlements can be dealt
with in relation to several elements. Two sets of such elements may be dis-

tinguished :

Ecological elements such as climate, topographic features, soils
nature ... etc .,

Economic efements concerning previously established infrastructu-
res such as the coastal main road, railway ... etc . at El Omayed.
These previously installed infrastructures often provide possibi-

lities for some economic activities besides agriculture.

a) Ecolougical elements

These elements are either climatic, such as rainfall, run off, and
wind, or physiographic, such as topographic features, soil nature ... etc. We
can detect the impact of ecological elements in the following points, :

. In locating houses and tents, nomads tend to build on rocky sites
not suitable for agriculture, and which do not support a dense
cover of herbs and grasses.

. Houses and tents are constructed on elevated sites to avoid the
hazard of runoff.

Dwellings are spread over the sites due to availability of space.
In designing houses,windows are made usually towards north, and

doors towards south, to provide protection from prevailing winds.

b) Economics elements

Infrasthucture )

Infrastructure is the underlying capital of a society embodied in
roads and other transportation and communication systems, as well as watér
supply, electric power and other public services which are sometimes called
overhead capital.

Roa—gs an’d tfaﬁ?pfitjiﬁ;i_?“ .

These form an essential element that determines the density of popu-
lation. Apart from Alexandria-Matruh road, all other roads are unpaved, or
are foot paths. Fig. 12 shows that the concentration of population is greatest
at the coastal road and just beside the railway. Means of transportation are
trains, buses and cars which have increased in number during the last few
years. It may be noted that the density of human settlements decreases from

north to south.

Water supply

Water is one of the most important factors affecting population den-
sity. There are 13 Roman cisterns at El Omayed which in favourable conditions
collect and store rainfall. During the second world war, the British army
constructed a water station and a water pipe line which passes along the rail-
way. Another pipe line was constructed along the coastal road 6 years ago.
Water is transported by carts. This transportation is done mostly by women.

There are some families which have cars or tractors with tanks for transpor-
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tation of water. Consumption of water varies seasonally according to the
size of family and its herd.

Means of communication
There is one telephone at E1 Omayed station.

Schools
There is one primary school near the coast, and other two classrooms

as may be seen in the Fig. 12.

Habitat disinibution
The general distribution of the habitats is shown in the Fig. 12 for

El Omayed test-area and vicinity according to the distribution of the infra-
structure. We may also mention that 44 houses belong to the Abou Shinaina
sub-tribe, 39 houses to the Shtour sub-tribe and 26 houses to Ahmed sub-tribe
An accurate location of the houses can be seen on the map. Another way of
expressing these results is presented in Table 12, in which it is obvious
that de distribution of habitats is influenced by different elements and
according to rules similar to those which govern the distribution of the
types of land-use.

Table 12. Distribution of habitats in El Omayed test area in 1979 according

to physiographic units.

Houses Tents

Physiographic 5 5
units number density /km number density /km

o U1 W N
o O O O o

12

]
[x8]
)3

66
30

13

1 A
- =
O O 0O 0O O K +HF OO OO0 O OO0 0 O O O

w0

O O = OOV Oy = OOy H WO
A
—

It appears that houses are not built near the seashore probably due
to the effect of wind, and also are not built inland. Some physiographic lo-
cations seem to be more favorable such as rocky ridges and the indurated
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convexity (units &6, 10, 7d) where 40 % of houses are located. The southern
slope of the first rocky ridge is also a favourable location due to protection
against wind blowing from the sea, proximity of a large road and the presence

of a school and tree plantations.

Productive activities

Man's existence is associated with the possibilities of productive
activities, and accordingly the existence and evolution of human settlements
are functions of such activities. Natural resources are not determined once
and forevexr, but as function of man's knowledge about nature. The level of
knowledge is refiected in the development of productive forces which enable
man to modify nature for satisfying his needs. Pastoralism has been the main
activity at El Omayed for hundreds of years. This is an occupation which is
based on the movement of inhabitants mainly for seeking pastures. Local inha-
bitants therefore used to live in tents that can be easly moved. The tent
used in winter is made of wool and that used in summer is made of jute. There
was also moving agriculture of barley. Seeds were sown, in one place left to
grow, and at the end of the season, inhabitants come back to harvest it.
Besides there was little cultivation of fig on sand dunes. In the transect of
E1l Omayed (50 kmz) there were only 4 houses and 55 tents in 1954 with a densi-
ty of < 0.1 per kmz.

The government policy to sedentarize nomads involved the provision
of feed and food supplements as well as transplants and cuttings for cultiva-
tion of fruit trees. The government also offered assistance for building

houses and covered costs of cleaning Roman cisterns.

The expansion of fig cultivation, and agriculture, then played an
important role as on economic activity. We can detect a parallel relationshin
between the expansion of fig cultivation and the sedentarization of the local
population. Also the increasing of human settlements was accompanied by the
launching of many projects such as : construction of touristic villages,
quarries of gypsum factory, and the widening of Alex~Matruh road. These pro-
jects created job opportunities for El Omayed inhabitants. Trade evolved a new
economic activity due to production increase and exchange, the increase of
traffic on the main road,the presence of outsiders who work for projects, and

the increase of income.

Local inhabitants started to settle down topractice these permanent
activities. As a result of sedentarization, houses were constructed. Its
number became 50 houses in 1979 in El Omayed transect, and gradually replaced
tents (Table 13) . Tents are still constructed in some seasons in response to
ecological considerations such as summer heat, or in response to social needs

such as marriage festivities.
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Table 13. Evolution of the number of houses and tents in El Omayed test-area
(5000 hectares) from 1954 to 1979.

Houses Tents
Year 2 2
Number density /km Number density /km
1954 4 < 0.1 55 1
1962 12 <1 30 <1
1979 50 1 2 0.04
3.1.5.3. Systems of production.

We mean by a system of production all means involved in production

(e.g. land, vegetation, soil, water, tenure, tools, available goods and labour

force) -taken together. These factors permit both production and reproduction

and enable man to achieve

the land tenure structure

to one or more different objectives.

Table

14 shows

for 25 households surveyed in El Omayed and vici-

nity.
Table 14. Land tenure for 25 households at El Omayed and vicinity in 1982.
Class Nb. of owners | total area |average| utilised area |average
(T.B) T.A. (U.A) U.A
< 50 feddans 6 236 39 125 21
50-100 feddans 7 531 76 173 25
100-200 feddans 5 860 172 270 54
More than 200 8 2965 370 1780 222
feddans

The area under exploitation in each category varies in function of
soil nature (its physiographic conditions), and the financial possibilities

of every household.

The system of production at El Omayed may be viewed as consisting of
certain sub-systems each including sub-sub-systems.As mentioned before the major
part of El Omayed area is rangelands (78,4 % of the total area) which seems

to be the most closely linked activity with the way of life of the local tribes.

a) Sub-system of animal production.

The camel production has radically decreased in contrast to the
sheep and goat production which has increased for El Omayed and vicinity
10,000: heads in 1973 to 17,845 heads in 1978(Statistics of Depart. of
Agriculture-Hammam 1978) due to the increase in market demand by Arab coun-

from

tries and to the reduction of transport by animal.

Herd size depends on the amount and the distribution of annual rain-
fall in time and space. Lambing and kidding usually take place between

August and October after a five-months gestation period. The youngs remain
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with their mothers for four of five months before weaning, at which point the
males are sold at Hammam, and the females are kept in order to increase the
breeding stock. Under optimal conditions, sheep and goats could reproduce
twice yearly. However, under local conditions of scarce pastures, fodder and
recent years of drought, the field study showed that only 14 % of the goats
and 27 % of the sheep did reproduce twice a year (198l). The ratio of sheep
to goats is 3:1 in El Omayed and observation of 25 herds indicates that they
are usually mixed, including both sheep and goats in the same proportion as
the overall population. The ratio of males to females is about 1:40 for both
sheep and goaté. Once females exceed the age of reproduction, they are sold
and this generally occurs after six years. If a female fails to reproduce or

the owner is financially stressed, younger females may be sold.

During the period from January to April, herds are grazing natural
pasture (grasses, herbs and shrubs) mainly in the area located inland of
Khashm El1 Eish. During this period and even throughout the whole year, the
main problem for herdmen is to provide water for the grazing animals. Most
cisterns, the only watering points behind Khashm E1 Eish, are unusable as real
sources of drinking water. Even for the inhabitants, the water points are
only along the water lines (near El Omayed station and near the coastal main

road) .

After this period herds, chiefly older animals (two years old or
more) are usually taken to Beheira and Tahrir region in the Nile delta to
graze bersim and stubble after harvesting. Suitable stubble comes from the
following crops : coton, wheat, water melon and corn. The costs in 1981 are
estimated at 150 piasters/head/month. An alternative to grazing on stubble
residues in the fields is providing vegetable residue which is a waste product
from the onion and garlic processing plant near Alexandria. Animals graze

there at least from June to Octcber and sometimes more.

Barley used to be a major source of animal feed during summer months,
but in the last few years the barley crops have failed due to drought. In the
early 1960's, ‘the government started to provide nomads with subsidised feed
to reduce the pressure on rangelands, and to sedentarize the population. The
quantity of feed provided at the beginning of the program was 20 kg/head/month.
It decreased gradually, and now the amount provided is 3 kg/head/month at the
cost of 0.04 Egyptian Pounds (E.P.)/kg. In addition to the subsidised feed
there is unsubsidised fodder available at the cost of 0.10 E.P./kg. Animals

eat fodder in summer and fall, and even in winter in dry years.

Herdsmen are paid 35 Egyptian Pounds ner month and are fed by the
owner of the animals. The income of this type of production system is achieved
by sale or auto-consumption of meat, milk and wool. Most of the male off-
spring is sold at the age of five months after weaning. At this age, lambs
are sold for 50 E.P., and goats are sold for about 20 E.P. Most of the fema-
les are kept for breeding as long as they are able to reproduce.
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Sheep and goats are milked twice a day. Goats yield about 1 kg of
milk per day in the five months after deliverv, whereas sheep yileld only about
0.5 kg per day and only during the first month after delivery. Milk is used
completely by the household (auto-consumption). Neither milk nor its products

(cheese, butter) are sold in the market.

Only sheep give wool. Every head produces 2-3 kg of wool/year. Shea-
ring is done by specialists from other regions during March and April. Some
of the wool is used by the household. Women make carpets from sheep's wool.
Surplus wool is sold unprocessed at the market for 0.45 E.P./kg.

Production and supply of sheep and goats are a function of price
level (in addition to rainfall and fodder), other things being equal. Price
increase results from the demand increase from the inside as well as the out-
side. The price of a lamb aged 5 months increased from 5 E.P. in 1967 to 50
E.P. in 1981, The behaviour of farmers in such situation is to introduce the

changes in the other sub-systems (i.e. mainly of plant production).

b) Sub-system of cultivated plLant production.

Agriculture at Omayed is very ancient, but it was less important in
the past than pastoralism. A great change has taken place during the past two

decades. To study this sub-system, we shall examine its sub-sub-systems.

Crops

Barley is the dominant crop due to its short life cycle which makes
possible its cultivation during the period between December and April when the
water balance is more favourable even in sandy soil and in saline devressions

(before the rising of water by capillary movement) .

Land under barley cultivation is exploited either directly by its
owner, on indirectly under- sharecropping when the land owner gets only
one quarter of production and the sharecropper gets three guarters and pro-
vides the labour and other costs.

Barley is used to make bread (final consumption) as well as to feed
animals (productive consumption). The rest is for the market. In the early
1960's, the government provided nomads with subsidised fodder for animals,
and wheat flour at a low price. By time; wheat flour repnlaced barley for human
consumption. This substitution is economically rational given the present
price structure. The price of barley has gradually increased, it is now sold
for 0.10-0.12 E.P. per kg, apart from the costs of milling. Meanwhile, wheat
flour which is heavily subsidised, is sold for 0.07 E.P. per kg. Fodder also
replaced barley in animal feeding, since it is also subsidised and therefore
cheaper. In additibn‘to these economic reasons, the zone has recently suffered
from drought, so there was no return on the investment in barley cultivation.
Besides, the yield of barley became less paying relative to yield of other
crops such as fig which can tolerate periods of drought.

In addition to barlev, other crops are also cultivated such as water
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melon and seed melon, but they are relatively rare.

Tree plantation

Fig plantation is an ancient practice on the coastal sand dunes,
where the water table is about 2 meters from the surface, and more generally
is cultivated between the first rocky ridge and the shore. The distance
between trunks is 5-8 meters and the plantation is of a specific variety
"Sultani" of low trees. Under the conditions of coastal dunes, these trees are
protected against damaging winds blowing from the sea by wind breaks, like for
instance raws of dead shoots of Ammophi{fla arenaria. In other situations, figs
are generally cultivated in areas which receive runoff water with greater dis-
tances between trees (8-14 meters) due to the scarcity of water resources

(deeper water table).

Decreasing the density of plantation permits its extension inland
till the northern slope of Khashm El Eish where small dykes of sand are cons-
tructed to collect runoff water for trees. When rainfall is scarce, tractors

and tanks are used to irrigate small trees in summer.

There are two patterns of exploitation

-~ direct exploitation by the land owner

-~ sharecropping : the land owner aives his land to another person to
cultivate it. The later pays all the costs of cultivation. When
plants are mature, after five vears, he gives one half of trees
to the land owner, and keeps the other half and the land for
himself.

Tree plantation has a very recent, but very fast, evolution based on

some economic reasons :

~ gpeculation in the sale of coastal land has provided the capital
necessary for the expansion of fig cultivation ;

- the sedentarization of the‘population and the need of a stable
source of income created a motive to increase this crop ;

- price increasesfrom 0.05 E.P, to 0.50 E.P. ver kg in the last 14
years, which was accompanied by market expansion and development

of means of transportation.

The law N°100 of 1964 stated that all land, except for land cultiva-
ted with trees, or land with permanent dwellings, belong to the State. This
encouraged the local inhabitants to cultivate trees in order to claim land

ownership.

The effects of such an economic and sociological situation are very

clear on the evolution of the number of fig trees as shown in Table 15.

Table 15. Trend of evolution of the number of fig trees from 1977 to 1982
(inquiries on 25 households in El Omayed area and vicinity).

Year 1977 1978 1979 1980 1981 1982
Nb. of fig trees 38500 42250 58400 67400 73000 99000




Other trees are also present : natural as palm-trees or introduced
as olive trees. They are not numerous probably due to different ecological rea
sons. The palm tree is well adapted to salinity and need high level of soil
moisture. Such conditions are found in the study area only near the shore
where the atmospheric humidity does not permit production of really tastefully
dates. The olive tree which may grow tall i1s sensitive to the wind. Thus the
nearest plantation to the shore in the study area is approximately 4 km in-
land, and still needs a heavy network of windbreaks. High atmospheric moisture
also provoke some diseases, and the maintenance of olive trees needs a good

technical level.

c) Othen sub-systems of production

Rainfall is one of the most important elements in the dynamics of the
last two sub-systems. It affects production and yield. The two sub-systems are
characterized by high degree of uncertainty. This fact forced El Omayed inha-
bitants to vary their activities, and exploit other sources of income. Exclu-

ding pastoralism, the non-agricultural activities are :

Trade : Demographic growth, extended activities, existence of
army, increase in rate of transportation and existence of outsiders led to an
expansion of trade. Also, these factors led to an increase in shop numbers

along the coastal road and near the railway station.

Job opportunities : The recent construction of cquarries and the
factory of gypsum 10 years ago, the widening of Alexandria-Matrouh road, and

the construction of touristic villages have created many job opportunities.

Hunting : Hunting of some kinds of birds takes place during
September and October by means of setting traps in the trees as well as at the

seashore.

rransport : An increasing number of inhdbitants own vehicles.

These vehicles are used to transport people, crops and stones.

. The production system and its sub-systems at El Omayed represent in
its function and its evolution a certain type of resources allocation. The
study showed that this system was based on a certain structure in which'pasto—

ralism was relatively the most important.

After the sedentarization of nomads, and the insertion of the region,
including El Omayed, in the market economy by launching many projects, a
resources reallocation has taken place in function of yield and cost. Pasto-
ralism was no longer the main source of income, other activities gained impor-
tance, specially agriculture. The variation of activities comes from the fact
that both agriculture and pastoralism are characterized by uncertainty, since
rainfall plays an important role in the dynamics although uncertainty in agri-
culture is less than that in pastoralism. Our field study showed that every
household is based on a group of activities, and that the role of agriculture

is increasing.
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From this study we can point out the following results :

- it is not possible to understand the evolution of production sys-
tems without considering ecological conditions and without considering the
underlying economic and social conditions. It becomes obvious that these two

terms have an influence on the magnitude and value of resources ;

~ the resources reallocation caused a modification in the components
and relations of economic structure on which the system of production is based
This modification is from a structure based on pastoralism to a structure ba-
sed on a group of economic activities in which agriculture has an increasing
role. In other words, a great change has taken place in the economic structure
which led to the evolution of the system of production. This change in the
structure is based on the mobilisation of human and natural resources. At the
last analysis, the changes and transformations in the system of production
represent an acceleration in the rythm of transformation from the subsistence

economy to the market economy.

3.2, EVOLUTION OF ECOLOGICAL CONDITIONS DUE TO CHANGES IN HUMAN PRESSURE.

The changes in the conditions of utilization of resources lead to
modifications in the components and organisation of economic structure on
which the system of production is based. These modifications are from a struc-
ture based on pastoralism to a structure based on a multiple-use strategy or
on a group of economic activities in which agriculture has an increasing role.
In other words, a great change has taken place in the economic structure which
lead to the evolution of the system of production. Such evolution may be
clearly visualized in studying the evolution of land-use types from 1954 to
1979 through the interpretation of aerial photographs in relation to the phy-
siographic units as they have been described and mapped in Fig. 3. According
to the various requirements for labour force for each main type of land use,
we think that the evolution of the systems of production could be analysed
and understood through the evolution of human settlements (types and location)
as shown in Table 12 ; data in this table are derived from observations of
aerial photograpvhs, and interpretation of population census related to demo-
graphy, labour force ... etc. The first impression on examining the data on
human settlements in Table 13 may lead to the assumption that there is a
signifiant decrease in pastoralism as indicated by the nearly absolute aban-
donment of tents as a traditional type of human habitat. This is a false
assumption, because rangeland of about the same area as before is still over-

used.

Table 16 includes data on the evolution of land use according to the
physiographic units which may provide good information about such evolution
for the past and for the future. Looking only at the last collumn ("TOTAL")
of this table we may draw the following conclusions :
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Table 16. Evolution of land-use (1954-1962-1979) according to the physiogra-

phic units in test area (5000 ha).

Physiographic | 213114 |5 |6 [7a |7 |7c {7c|{8 |9 [10 |12 |12 | 13] 14 |15 |TOTAL
units
Area of the
units 17 126 |27 |34 |62 [102 |60 [844 |219 | 9 | 27 [316 | 98 {504 [027 |934 |276 | 408 |4990
(in hectares)
RANGELANDS 92 |13.527.8|62 |94.2|60 |740 {141 | 9 | 27 |285 | 98 [482 [927 |903 {276 | 387[4264.5
CROPPING
44.4
1954 | [acoe 0 0135 | 6.2} 0 | 4.7 0 |93 |4as]o o|l28| of 8] of25] of 21{2
ORCHARDS | 0 [ 34{ oo Jo Jo1]lo |11]33]o0 o] 3 oflu| of 6| o o]104.1
RANGELANDS 92| o0{27.8/62 |47.3|60 [740 | 70 | 9 | 27 |189 | 98 |457 {922 (857 [276 |408 |4344.1
CROPPING
0 6.1
1962 | [arnc 0 012.50 0 | o [26.6] 0 | 70] 91| 0 o|le | o|30] s{s3| o 35
ORCHARDS | 0 | 34 |14.5| 6.2/ 0 j28.1 0 | 34| 58| 0 ol59f ol 7 o|3a] of o] 27a.8
RANGELANDS 92| 0 }16.5/62 {62.9/60 [680 | 0 9 | 27 [126 | 98 |455 {922 |874 |276 {408 [4168.4
CROPPING
1979 | [ aNps 0 012,50 2 | 0 {11 | o [120] o] 0 o701 ofl27] o] 32| of o]} 273.5
ORCHARDS | 0 | 34 [14.5(15.5( 2 [28.1] 0o | 44 {219} 0 of120f of 22| 5]29| of of s311

- the surface of rangelands seems to be constant, and after a nota-
ble decrease between 1954 and 1962, the reduction in area between 1962 to
1979 appears to be trivial. We can also note that a commarison between Tables
6 and 14 indicates a fast evolution since 1979 represented by the sudden in-

crease in orchards (figs) cultivation, probably due to economic considerations ;

- the cropping area increased by 1.54 fokd between 1954 and 1962
and them decreased after that i

- orchards (tree plantations) increased by 2.97 fold from 1954 to
1962 and by 1.42 fold till 1979.

A more accurate examination of this table is required for the under-
standing of the correlation between land-use and physiographic conditions.
Table 17 gives a synthetic view which may be more useful for this comprehen-—

sive interpretation.

Table 17. Presence of crops (%) and/or orchards (.) at various dates (1954,

1962, 1979) considering various physiographic units.

Physiographic units

1 2 3 4 5 6 7a 7b Jc 74 8 9 10 11 12 13 14 15

1954 .ox % %. £, %, *. %. %. %
1962 . k.o, *. £, . %. k. ®= %,
1979 .oE. X, %, k. . ®., | %, . =,
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According to this more synthetic presentation we may mention the
following changes :

- one unit (2) have been planted since an earlier time before 1954 ;

~ six units (6, 7b, 7c¢, 9, 11, 13) have been cropped and planted
since an earlier time before 1954 ;

- one unit (3) has been cropped since an earlier time before 1954
but orchards appeared only on aerial photographs of 1962 ;

- one unit (15) was cropped in 1954 but not in 1962 and 1979, and
without any tree plantation ;

- one unit (12) was cropped in 1962 and planted in 1979 ; .

- seven units (1,5, 7a, 74, 8, 10, 14) were without cropping and tree

plantation in the given dates of observation.

In such cases where it is possible to use data extracted from aerial
photographs of different dates, one may be able to follow the behaviour not
only of spatial units but also of specific well located points. In this wav
we can detect another case, not so rare, of locations which where regularly

cropped since before 1954 but without any tree plantation.

The increase in area of crop farming and tree plantation is certainly
linked with the ecological possibilities of every physiographic unit, and
with the requirements of the population in this area. It seems that the in-
habitants who are changing their living conditions from pastoralism into agri-
cultural practices as cropping and planting trees must have done their own
"experimentation" or acquired of knowledge in such "new lands". Accordingly,

we may extend the following remarks :

- all units (excluding rocky ones) have been once cropped with or
without failure ;

- in situations where crops gave acceptable yields, other practices
(i.e fig plantation) were sometimes tested and if relevant often
extended. This point of view, introduced from Table 17,supports the
fact which corresponds to the recent but fast trend of fig planta-
tion already described. As mentioned in section 3.1.5., economic
and sociological advantages are highest for fig income than for
barley income which is progressively abandoned or only used for the
testing of ecological possibilities of different parts of the
area ;

- some locations may be suitable for cropping which for instance due
to the level of the water table may be inadequate for tree planta-
tion i

- under some conditions when crop farming has been unsuccessfull,

this practice is also abandoned and not followed by plantation.

Some economic or sociological changes may obviously modify such con-
cluding remarks, or they may be emphasized with new tendancies for cropping

as it is the case with the unit 15 in 1981.
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This evolution described for the past few decades, influences the
evolution during the next decades. So we may anticipate that the increase
of human pressure according to the socio-economic conditions implies the
continuation of degradation of some biotic (plant, vegetation ...) and abio-
tic resources. That is why it is so important to suggest that the understan-
ding of the recent trend of change in land use pattern is necessary for vi-
sualizing the sensitivity of ecosystems to all social practices and the

related risks.

3.3. SENSITIVITY AND RISK ASSESSMENT.

3.3.1. Analysis and mapping of "sensitivity to degradation".

It is well known that environmental deterioration may be anticipated
in terms of current processes : impoverishment of the natural plant cover,
increase of aeolian deposits, and alteration of soil surface by deflation
and water erosion on foothills and glacis, etc... All these processes are
going on in El-Omayed test-area. It is also obvious that these proceéses are
not exhibited everywhere with the same intensity ; and it appears, in fact,
that different types of ecosystem are not equally sensitive or susceptible
to the factors of environmental deterioration. Of the main factors of such

deterioration in the test-area, we may mention the following :

- overgrazing and extensive wood cutting (eradication of woody species) for
fuel consumption ;

- the spreading of cultivation to previously uncultivated areas, such as
rangelands ; frequent ploughing every year for cropping and several times
every year (or as often as required) to get rid of weeds in orchards ;

- misuse of land around human settlements (such as houses, tents, stabling

of livestock).

The study of the present situation provides a base for an analysis
of the sensitivity of the environment of rural areas as shown in Table 18.
It becomes possible to define at first the criterion of vulnerability. This
criterion demonstrates the fact that identical conditions of land use, by man
and livestock, do not produce the same effects in a given area. It is con-
ceivable that various types of ecosystem (various types of natural plant
cover and of soil, topographic location, etc ...) do not offer an equal re-
sistance to the factors of environmental deterioration. Therefore, it is
possible to classify various types of natural plant cover and soil conditions
according to their vulnerability to such factors. The degree of vulnerability
depends mainly on the method and magnitude of exploitation of resources ;

but it can also be related to the following features

- natural vegetation : physiognomy (dominant plant forms), plant cover,

capacity of regeneration, etc. ;
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- soils : topographic position, soil depth, soil structure. etc.

A ranking system, as that shown in Table 18, may be proposed for
different categories of vulnerability (of "natural plant cover" and of "soils"
for "grazing", "ploughing" and "human settlement"), considering the five levels
of intensity for the eighteen units of the physiographic map. The combination
of the degree of different categories of vulnerability enables us to propose

the level of potential sensitivitv.

Table 18. Analysis of the sensitivity (potential and present) of the various

natural environments (El-Omayed test-area).

Code of VULNERABILITY ATTRACTIVITY SENSITIVITY
units
pll;‘glO' ot uarural» plant of soils for for
graphic tov:r for -
map arazing [ploughing grazing [ploughing human grazing jploughing human POTENTIAL PRESENT
settlement settlement
! NA KA NA NA NA NA NA NA
z VH Vi t VH VH 1 o VH VH 1--vii
3 NA NA NA M 1 NA VH o M 1
4 i VH M H M H H M H M
5 M NA H NA 1 VH NA VH M 1--M
1) H VH M H M H VH Vi H H
7a ] NA NA NA NA 1 o Nl o [
Tb M M i1 1 MA M H <} H M--H
e NA NA NA vit NA NA VH o VH vi
7d 1 NA 1 NA 1 H [e] i M 1
a NA 1 NA M 1 NA vid M 1--M
9 H Vi H H M VH VH 1 VH H
10 1 NA 1 NA M 1 NA VH M 1--M
11 H Vil H H M VH VH 1 VH H
12 H VH il H 1--M VH 1 1 3} M
13 VH VH H i M H VH 1 VH H
14 H NA 1 NA 1 VH NA o} 1 1
15 H Vil M i 1 VH M 1 H M

N grazing includes also wood gathering for fuel.

ploughing for cropping or planting and soil surface maintenance in orchards. However on
the coastal sand dunes (unit 2) fig plantations do not require any for their maintenance ;
planting could be done only by digging hole in some cases, and some planting (such as

cactus = Opunta ficus indica) does not require soil surface maintenance by ploughing.

Wi

]

negligible
very high.

not applicable M = medium o
high 1 = low VH

Symbols : NA
g

]
I

The study of the evolution of land-use according to the different
units of the physiographic map has demonstrated that, in fact, there are great
differences in the spatial distribution of the human practices and pressure.
Man probably recognizes empirically that various areas of his environment show
different levels of biological productivity, or he may be aware of the drama-
tic conseqguences of some kinds of practices on certain areas. Some parts of a
territory are more or less attractive for various activities, and lead to
differences in the intensity of exploitation. The level of attractivity can be

considered as linked to several features such as :

. type of land tenure and type of system of production ;
. vicinity of watering points, roads and human settlements ;

. the possibility of mechanizing agricultural practices (such as



ploughing , etc.).

These two concepts, "potential sensifivity” and "attractivity" may be
combined in order to provide an assessment of the "present sensliivity" taking
into accoung the environmental risks of the current practices. As the other
concepts presented here, the present sensitivity is proposed according to a
hierarchy of five levels or degrees. A degree of present sensitivity for a
given area is not the result of an arithmetic computation of the various de-
grees of potential sensitivity and attractivity of this unit, but is indicating
the comprehensive sensitivity taking into considerétion all aspects described
in details. The results of such analysis can also be expressed, as in Fig. 13,
in a synoptic map of the degrees of sensitivity (potential and present to
environmental deterioration in rural areas). It is also possible to add on
such map other symbols indicating, for instance, the more dominant or the de-
tailed factors leading to deterioration (Fig. 13). Estimation of the present

state of potential and actual present sensitivity is shown in Table 19.

Table 19. Percentages of various degrees of sensitivity (potential and actual)

in the study area.

Degree of Symbol on the Sensitivity (% of the area)
sensitivity map potential present
very high VH 42 6.9
high H 46.3 72.5
medium M 4.5 12.6
low L 5.5 6.2
negligible 0 0.3 0.3

It appears clearly that, even under conditions of the present practi-
ces and the present level of human pressure, about 80 % of the study area is
at least highly éensitive, and that environmental deterioration probably is
progressively generalized. Therefore, it is urgent to decide on a change in

the trend of the present land-use and systems of production.

3.3.2. Current environmental deterioration processes.

It seems easy to follow the sequence of the process of degradation.
Thus, if for any reason, the natural plant cover, which provides an obstacle
to run—off and physical resistance to the wind, '‘is reduced (by overgrazing and
uprooting) or destroyed (by ploughing), the surface layer of the soil or the
superficial sandy accumulation through truncation or deflation, rapidly re-
gresses under the effect of water erosion or wind deflation. Such removal
continues until the result is that there will be, on one side, a compact
surface layer often with stones, and on the other side deposits of removed
particles in flood areas, and also in case of sand soil, more or less heavy

and less stabilized accumulations in rarticular locations. In other locations,
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the misuse of water resources for irrigation (too high water salinity, absen-
ce of drainage system), can introduce, particularly with fine textured soils,
an increase of salinization, often associated with water-logging. We will
briefly describe here the processes which can be detected in the test-~area

of El-Omayed.

a) Impovendishment of the natural plant cover.

This is the first step of environmental deterioration. In El-Omayed
the protected site shows clearly the effect of overgrazing on natural vege-
tation by comparison with the free grazing area. The effect is mainly the
decreasing of palatable species. In fact, this is sometimes accompanied by
the increasing in cover of some unpalatable or less palatable plants, such as
Thymelaca hirnsuta and Asphodefus microcarpus. The natural vegetation, already
destroyed in ploughed fileds, is decreasing in the units where the attracti-

vity for grazing is considered "high" or "very high" (Table 18).

b) Aecolian dune foamation.

The end products of wind deflation is the accumulation of soil in
particular spots. Such sand accumulations may be progressively stabilized and
colonised by adapted plant species, or may remain mobile. In El-Omayed test-
area, we can define several types of aeolian formations, as hummocks (in
saline depression) barkhans or even sand hills (in the North-West of the stu-

dy area).

el AbLation of s0ils by deflation and water erosion.

Ablation of all or part of surface soil layer leads to the reduction
of the effective water supply and to the increase in runoff by truncation of
all or part of the profile. Such ablation is the result of water erosion
mainly in geomorphological positions of footslopes with loamy texture (sheet
erosion or gully erosion), or of deflation in sandy locations. The extreme
result of such process is an extension of denudation of bedrock, calcareous
crust and slab or other indurated layers. The first step of this truncation
is characterized by the fact that when the natural plant cover is reduced,
the rainbeat seal is very quickly formed in all locations with loamy soils
(even in moderate proportion). This phenomenon is also called "glazing" and

is frequent in El-Omayed on loamy slopes.

d) Salinization and watea-Logging.

The topographic location of the physiographic unit n® 7b (Fig. 3)
indicates that its soils are regularly affected by water-logging during the
rainy season. There is also a relationship between ground-water, salinity and
soils salinization. The importation of irrigation in any part of the test-
area has certainly introduced an increase of the effect of water-logging and

an extension of salinization.
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Present sensitivity given by letters and potential sensitivity in colour are
expressed as shown in two last columns of table n"18 , according to the
following codes :

y I:Irllfmrjlfwfw{ﬁ-'-.

Degree Present sensitivity Potential sensitivity

negligeable 0

nigh H

very high VH
11Tk
i’

g

not applicable NA

In some cases we indicate the present sensitivity with two degrees {for
instance L — VH) which indicate the trend in units where even slight modi-

fication of attractivity can involve high modification of present sensitivity.

FACTURS AFFECTING LAND DEGRADATION

The dominant processes are shown with underlined small letters
. Regression of the natural plant cover Tt

. Aeolian sand formations

+ hummocks L
. more or less stabilized microdunes b b
. sand hills [
- Deflation 44
. Water erosion

. in sheet L
. with gullies [ ]

. Waterlogging 1
. Tendancy to salinization 5 s
;: "g; . Enlargment, of areas of outcrops or .t

indurated horizon, by erosion

HUMAN AND ANIMAL PRESSURE

bty ot M/{///////x

+ Cropping ¢
“e i . Sl : ] . Planting v
praws jon. 4983 C.EPE. L Emaberger Scale 1:50 000 Cistime iwtert = 0o . Grazing and eradication of woody species ]

Figure 13




- 64 -

3.3.3. Deterioration factors.

The basic features of ecosystems have already been given throughout
all previous sections of this part. Climate, hydrology, soils and vegetation
can be analyzed as degradation promoting factors. It is conceivable that the
deterioration of some physical components of the environment may lead to
considerable and quick changes in the biotic components. It has been demons-
trated that no significant climatic changes has taken place in Northern Africa
since the beginningy of the regular registration of meteorological data (cnd
ol the nineteenth century). Although the environmental deterioration is
accentuated by the yreat vériability of rainfall, the main causcs of this

deterioration in the study area are related to the following human activities:

a) Sedentar(zation and {the application v§ new technotogies.

The increase of sedentarization, and the introduction of new techno-
logies for planting and cropping,have had an obvious increasing effect of

human pressure on the natural environment during the last few decades.

0} The éncxeasing application v4 mechandized agriculture.

The evolution of land use from 1954 to 1979 (Table 16) indicates
an increase in cultivated area at El-Omayed of 456.1 ha. (i.e. 9.1 % of the
area) due to the extension of cropping and tree plantation. Fig trees and
barley are cultivated with variable success depending on annual rainfall, but
the consequence is always a decrease in the area of rangelands, and an in-

crease of grazing pressure on their vegetation.

¢) Overgrazing.

The rangelands used by sheep and goats are destroyed progressively
due to the expansion of cropping and planting areas. The main modification in
the livestock systems is not a reduction of the total number as may seem to
be the logical result, but only a change in the structure of herd. Obviously
overgrazing leads to the reduction in palatable plant cover (number of
species and above ground phytomass). There is also a significant change in
the physiognomy of vegetation. It becomes progressively dominated by less
nalatable species and often an almost complete disappearance of annual
species. Modification of the vegetation layering, reduction of plant cover,
regular trampling (along the ways, around watering points and sedentarization

nlaces), promote the progress of the deterioration process.

d) Harvesting of woody plant species.

Rangelands already with low pasture production are also suffering
the eradication of woody species used for various domestic purposes. With
sedentarization the harvesting of fuel wood becomes more intensive and the

effect becomes more visible around houses and tents.

With the disappearance of large shrubs, inhabitants begin to gather

smaller and smaller shrubs but in greater numbers to satisfv their needs ;
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the selection of shrubs also depends on the fire efficiency that they

recognize for each species.

Symbols are added on the map of sensitivity , which represent various
aspects of human and animal preésure on rangelands and ploughed areas. The
effects of degradation or desertification have been dealt with by many studics
(e.g. FLORET et afl. 1973 ; TRABAUD 1973 ; GODRON 1978...). Here we may mcnl ion
the main effects of the above-mentionned misuses on the landscape of L1-Omayed

test-area

- development of a peculiar flora,as a result of overgrazing
(decrease of palatable specics) ;

~ modification of the physiognomy of vegetation dominated by lcss
palatable species ;

- modification of soil profiles due to various processes of watcer
and wind erosion (ablation, deflation, accumulation). Thesc threen
phenomena are interrelated together, and modification of one may

involve modification of the other.

It should be mentioned that there is a great difference between the
two notions of environmental deterioration and desertification. The term
environmental deterioration as used in this chapter is a general notion that
applies to all "regressive" transformation processes and effects on the
environment. Hunting of wild animals, burning, pldughing, and grazing seem
to be the major processes affecting, sometimes periodically, the natural eco-
systems. If intervals between periods of degradation are long enough, ecosys-
tems may eventually regenerate and reestablish themselves. But during the
last few decades there has been rapid and intensive extension of all processes
leading to degradation in the name of economic development. This new situation
resulting from these effects leads to the notion of irreversibility of the
degradation processes in question and their effects, and to the distinction
between environmental deterioration and desertification. Therefore, we may
consider that ecosystems which have lost all, or a significant part of their
potential productivity are desertified. Similarly, desertification has been
defined by LE HOUEROU (1966) as "a combination of processes which result in
more or less irreversible reduction of the vegetation cover leading to the
extension of new desert landscapes to areas which were formerly not desert ;
these landscapes are characterized by the presence of regs, hammadas and
dunal formations". Besides irreversibility we must also take into account the
purpose for which man uses the land. An ecosystem can be deteriorated and
desertified by grazing, but may however still keeps a good potentiality for

agricultural purposes.

A long period of relief from human pressure allows, in most cases,
at least partial regeneration and an increase of biological productivity. We
can consider as UNEP (1975) "as completely desertified for the purpose of a
given land use - any area whose ecosystems are likely to remain at their
present minimal productivity level despite twenty-five years (one human

generation) of management or protection excluding practices involving massive



and costly techniques".

In case of El-Omayed area, although the factors and processes of
desertification are quite obvious and easy to describe, it is, however,
difficult to quantify its extend and intensity. A number of indicators of
desertification can be employed in an attempt to follow these phenomena.
Criteria associated with reduction in productivity, proposed by UNEP (1975)
are as follows :

- relative reduction in natural plant production in "wet" years ;

- "effective supply" as maximum water reserve in the soil available
to vegetation ;

- primary run-off coefficient of the soil.

On the other hand, it is also important, as already suggested, to
have criteria associated with irreversibility of degradation. In El-Omaeyd
test~area, there is a lack of data for establishing the ecological trans-
formation between various kinds of ecosystem we meet. Therefore, we cannot
deal with an analysis of present state of desertification. Beside a static
study of desertification, it may be useful to follow the predictable dete-
rioration or regeneration of the test-area under the influence of different

levels of intensity of human pressure on the environment.

4,- RESOURCES : PRESENT STATUS, UTILIZATION, POTENTIALITIES.

L.1. CLIMATIC RESOURCES.

Up till now there are only few studies on climatic resources in the

western Mediterranean coastal region of Egypt.

According to Table 5 (section 3.1.1.) the duration of bright sunshine
in the western Mediterranean coastal region of Egypt, could provide good
possibilities of solar energy but there is no utilization at all of this
climatic resource in the whole the region. There are differences in the
amount of solar radiation'received by slopes of different orientations (AYYAD
1971) and comparison between North and South-facing slopes of different in-
clinations at Alexandria indicates that steep North-facing slopes receive the

least amount of radiation.

Wind appears to be a very important source of energy in the region.
For instance there is a large number of wells equipped with windmills in
Burg El Arab (= 526 windmills)..This resource is not well developed and only
200 of the windmills were in operation in 1970 (FAO 1970). The same study
done by FAO indicates that there were about 1040 wells equipped with windmills
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through all the region. The use of this resource decreases gquickly inland and
the development and use of this resource should take into consideration accor-

ding to the guite constant wind in the region (Table 3).

Intensive investigation should be made on this climatic resource in
the coastal region particularly in areas far from cities and where no suffi-

cient infrastructure is available to provide for the needs of life for people.

bL.2. WATER RESOURCES.

Historical records, especially during Roman times, indicate that
with proper development and management of the available water resources, the
northern coastal area of Egypt can contribute a productive part of the
Egyptian economy. Romans carried out agriculture development in this zone
using water collected in cisterns along the coastal ridges and on the slopes
of the plateau, from collecting galleries developed in coastal sand dunes,

and probably from shallow wells.

Water studies in REMDENE have been directed towards

- quantitative and qualitative survey of available water resources,

- developing means of maximizing water use efficiency,

- developing guidelines for solving hydrogeological and salinity problems
that may evolve as side effects of water application.

4.2.1 Present Water Resources in the Western Mediterranean Coastal

Region of Egypt.

4.,2.1.1. Water surface

The available surface water resources in the region are :

- surface runoff,

- runoff of wadis,

- Nile water destined for irrigation of the extension of Mariut
project,

- the water carried out by the pipeline between Alexandria and Mersa
Matruh. The water carried by the pipe-line is exclusively for
drinking, and the Nile water is used only in the area of Mariut

extension agricultural project.

Surface water resources of surface runoff and the runoff of wadis
are both a direct result of rainfall and depend on its annual distribution
and intensity. Runoff is utilized in winter for watering of land. This is

accomplished in the three following forms

a) Natural winten watering : Natural watering of land in winter

takes place in depressions, where the topographical situation favours the
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accumulation of runoff of wadis or surface runoff from elevations. The runoff
of wadis is spread freely following the slope and accumulate behind natural

obstacles (sand dunes or rocky hills).

b) Antificial winten watering : Artificial watering is done on small

scale by :

- constructing dykes to prevent the flow of runoff of wadis to the
sea ;

- constructing'ﬁykes in the spreading zones, diverting the runoff of
wadis (in some cases spreading is facilitated by the opening of
small channels by which the runoff water reaches some isolated

- fields) ; ¢

- constructing transversal stone or earth barrages in the beds of the
small wadis to facilitate sedimentation and create terraces which
in general receive abundant runoff from wadis ;

- constructing small dykes parallel to the contour lines to retain
the surface runoff. In fact, it is seldom that, such works can be
developed with success in this area.

¢] Cisterns : More than 3000 cisterns dating back to the Roman period
exist in_the coastal region. They provide the main drinking supply for the
people and animals inland. The following Table 20 indicates the number of
cisterns in operation in the coastal region and their capacity (FAO 1970).

Table 20. Number of cisterns and their capacity in the cocastal region (FAO

1970).
Area . Nb. of cisterns Capacity
Total Average
Burg El Arab-Hammam 15 2 000 m3 133 m3
Dabaa-Fuka 104 30 000 m3 288 m3
Mersa Matruh-Negeila 229 120 000 m3 524 m3
5idi Barrani-Sallum 138 63 000 m° ‘456 m°

Different types of supply are used :
a) Drnilled wells.

All wells were originallyequipbed with turbins and pumps. The total

annual withdrawal from the drilled wells is estimated to be about 48,000 m3.

Q) Dug wells,

There are about 1040 dug wells equipbed.with windmills.



c) Collecting gallenies.

The most extensive gallery development is at El Qasr.

4.2.2., Water resources at El Omayed area.

We do not have enough information about the hydrology in the test-—

area of El Omayed. The main water resources are

. about 13 cisterns which are used for drinking animals but only few
are in operation,

. pipeline which is used for supplying fresh drinking water for
people and animals,

. surface runoff which is abundant from Khashm El Eish ridge to the
non-saline depression, but needs proper management to make full use

of the amounts recieved.

Drilled wells (FAO 1970) which are equiped seem to be unknown in El
Omayed area. There is only one well (Fig. 12) where water is of high salinity
and was used only during the widening of the main road of the first rocky
ridge.

It should be pointed out that the availability of water in soil is
modified by topographic and edaphic variations in the region. In general,
depressions would receive more than average, and ridges would keep less than
average rain water due to run-off. Coarse sandy soils as those of sand dunes
may act as storehouses of rain water due to easy penetration of water through
non-capillary pores ; water is rarely lost through run-off and evaporation,
while considerable amounts of water may be lost on the surface of heavy soil.
Thus, it is obvious that soil studies are important in assessing the guantity
and the effectivity of water resources.

s

L.3. SOIL RESOURCES.

Decision-makers need to know constraints on soil use. Therefore, it
is advisable to prepare a simple synthetic document which summarizes the
main controlling soil factors. In order to achieve this, we adopted a special
system for classification of soil resources. Numerous studies proposed various
methodologies (e.g. USDA, FAO etc ...), but in our case, it seemed appro-
priate to apply a system already employed in southern Tunisia which has very
similar ecological conditions to our test—area (PONTANIER et VIELLEFON 1977 ;
ESCADAFAL 1979 ; MTIMET 1980 ; FLORET et PONTANIER 1982).

Accordingly we may distinguish and map three types of land :

irrigable, rain-fed cultivated and noncultivable.
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4.3.1. Criteria of land classification.

The soil map is taken here as a basis of mapping of land resources.
I B : B B L N y . . 3 )
Topographic, climatic, and socio-economic conditions are also taken into

account.

Land classification criteria are based on the following five main
edaphic variables

a) Thickness o4 penetrable Layer : This determines water supply and
the volume of soil exploited by rocots. The penetrable layer of soil includes
the friable horizons over the bedrock. We consider three thickness classes :

Thickness > 80 cm (index 1) : penetrable layer is adequate for
good development of root system, and its uptake of essential water
and nutrients. The land may be used for irrigated or rain-fed cul-

tivation.

Thickness between 80 and 40 cm (index 2) : Water supply and root
system volume are just sufficient for rain-fecd cultivation but not
deep enough for irrigation (water-logging, asphyxia and salini-

zation hazards).

Thickness < 40 cm (index 3) : The soils of this category are
neither cultivable nor irrigable. Only range utilization is
possible.

b} Texture and nature of the penetrable Layer : Texture, particularly
-of surface horizons, controls the penetration of rain and irrigation water.
It has also an effect on erosion, and accordingly on the vulherability of
soil to wind deflation and run-off. In El Omayed area, wind deflation is the
main controlling effect, since the texture of soil is mostly sandy, and some-

times sandy silt to silty in salt~affected areas (saline depression).

Concerning the nature of the penetréble layer, the extremely high
calciﬁm carbonate content of coastal sand dunes leads to the distinction of
two " types of 'sandy- layers : excessively calcareous sand (s"), and calcareous
sand (s.s'). : : )

c) Nature of the bed-rock : The bed-rock under the penetrable layer
may act as a limiting factor, and may impede deep penetration of the root
system and of water. It may be either a pedological horizon as slab (D) and
calcareous incrustation (E)} the geological .bed-rock itself, calcareous sand-

stone (G),most often in the form of consolidated oolitic dunes.

d) Salinity : Salinity in the surface horizon (0-60) becomes a real
constraint, especially to rain-fed cultivation, when the conductivity of the
saturated paste extract exceeds 8 mmohs-cm. This limit characterises the

“The limits of these classes indicate only the mean depth of soil (* 10 cm):
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salsodic class (C.P.C.S.). Beyond a conduc¢tivity of 20 mmohs-cm, the cons-~
traint is so great that it impedes land cultivation to a great extent. In
fact, several factors contribute to determining the threshold, such as texture,
slope, water table, and other factors. Thus sandy soils with salinity above

20 mmohs-cm and sometimes more, can be irrigated after salt leaching and
setting up a suitable drainage network. Morever, we may distinguish two
classes : Cl (conductivity between 8-20 mmohs~cm), and C2 (conductivity > 20
mmohs~cm) .

e) Stope

Slope is an important factor in selecting irrigated areas. If, for
examplée, the slope is between 2-5 %, installations become very expensive.
This is also the case with irregular detailed topography. We may represent

on the map one class : P : slope between 2-5 % oOr irregular topography.

In fact the topographic map is not accurate enough to make suitable
limits.

4.3.2. Land resources map (Fig. 14).

The combination of the edaphic features and their magnitudés provide
a base for the classification of land resources :

a) Class 1. Innigable Lands.

Depth > 80 cm, sandy or silty sandy soils in flat areas (slope 0-2%).
As a function of soil salinity, we may distinguish :
Class la : not sensitive to sterilization by salts,

Class 1lb : sensitive to sterilization by salts.

b) Class 1I. Rainfed cultivable Land.

Less deep than previous soils (< 80 cm). They are located in less
favourable areas (slope 2 to 5 %, or irregular topography). These sandy soils

are always sensitive to wind erosion.

c) Class 111, Non-cultivable Land.

Shallow soil depth (< 40 cm) or excessive salinity (C > 20 mmohs/cm)
make cultivation impossible. The only use is for pasture. As a function of
soil texture of surface horizon, we may distinguish :

. Class IITa : sensitive to wind erosion,
Class IIIb : not sensitive to wind erosion or salinization, but

already degraded.

Each mapping unit (soil family) on the soil map forms a basis for the
classification and mapping of land resource units. So the same soil family

can be arranged with other families for setting up a land class. A family
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- Mot sensitive to sterilization by salt - Sensitive to wind erosion and sterilization by salts

. Class 11. Rainfed cultivable land

Sensitive to wind erosion. Locally irrfgable {f slope and thickness of the soil allow

. Classe I11. Non-cultivable 1and
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Thickness of the penetrable layer
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-

Texture and nature of the penetrable fayer
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GENERAL ECOLOGICAL CONDITIONS AND LAND RESOURCES

PHY S TOGRAI'MIC

PHYHTOGRAPHIC UNITS

|EDI\PHOLOGICAL CHARACTERISTICS POTENTIAL LAND RESOURCES

PRESENT SOLLS
N7 UNTT LAND USE ISYMBOL CHARACTERISTICS CLASS LAND RESOURCES
1 HBeach
s Raw mineral soil Deep and very Rainfed cultivable land
CUAS AL over excessively 15"p sandy soils 11 (planting fig-trees
* Coastal. sand duiier | unculbivated land | calcareous sand with more of without ploughing) ;
SYSTEM dune {(Typic 80% calcium very sensitive to wind
torripsamments) carbonate - very erosion, fixation of
irregular dune with Efymus 4ateind
topography
2o Parar depresston Fiy-trees, Slightly evolved Deep sandy soil Rainfed cultivable land
3 Northern slope of pastures soils ; modal grey with 30-50% of (fig~trees, cactus}
the rirst rocky . subdesertic soils isp calcium carbo-’ & |sensitive to wind erosion.
ridae over very calca=- nate ; 11 Locally irrigable in the
« Southern slope of reous sand (Typic slope between first depression
first rocky ridige torripsamments) 2-5% and more
{except in the
first depression)
&% Pirst rocky ridge Lithosol over Very shallow Non cultivable land
{1RR) Hutan limestone solls (< 40 cm)
»  second rocky settlement, | {Lithic torrior- G with outcrop of L | hot sensitive to wind
ridge {.' RR} pastures thents} limestone (conso- erosion but already
1 Third rocky lidated oolitic degraded-
ridge {3} RR) dune)
Halophytic salsodic soils : Conductivity Non cultivable land
73 3alt marsh nlant very saline 1sc. > 20 mmhos/cm., 11
RIDGES [Haloenemam sp.) with deyraded 2 Shallow saline 53 Not sensitive to wind
structure (Typic water table érosion
salorthids) {about 1m.deep)
. Pastures, Salsodic soils 1Me Conductivitx En Trrigable land
barley (Typic calcior=- 1 between 8-20 I sensitive to wind ertsior
thids) mmhos/cm ; silty and to sterilization by
Hummotcky sand texture salts
b
AND depression Pastures Slightly evolved Conductivity - Irrigable lands ,
soils = saline - between B-20 sensitive - to the wind
grey subdesertic ISCl mmhos/cm mainly erosion and to steri-
soils (calcie : under 50-60 cm lization by salts
gypsiorthids) depth. Sandy
texture (with
silty gypsiferous
. sand)
Fig-trees Slightly evolved Deep sandy soils Rainfed cultivable land
Sandy ’ soils = modal (slightly saline {fig-trees). Very sensi-
o b grey subdesertic 1sP about 2m deep and| II tive to wind erosion
- el soils (typic more} ., Very irre-|
mesodeposits torripsamments) gular topography
, . . and often slope .
between 2-5%
sandy Human Lithosol over li- Very shallow Non cultivable land
- settlement mestone {(lithic G soils (< 40 cm) &
"3 indurated torriorthents) with outcrop of b
Cenvexitics limestone {con=~
h solidated ocolitic]
dune) :
¥ Inter-ridges Fig-trees, Slightly evolved Moderately deep Rainfed cultivable land
sandy slopes pastures soils ~ modal grey sandy soils over (fig-trees, cactus),
‘1 Soutt N subdesertic soils, |2SGP consolidated 2 Locally irrigable when
H Southern sandy Tos
slopes locally moderately oolitic dune slope < 2%,
deep lime accumu- {between 40 and Very sensitive to wind
lation in amas and 80 cm depth, erosion
’ nodules, sometimes sometimes more
calcareous incrus- or less).
tation. (Typic Slope between
torripsamments) 2-5%.
Pastures Calcimagnesic soils Shallow sandy Non cultivable land
with calcareous 1sE soils over cal- sensitive to wind erosion |
Non saline : incrustation (Typic careous incrus- [IIIa
13 calciorthids) tation and shelly
. Jepression hard sandstone
{about 1m depth). Range management
Often salt-
N ' affected in
Septh
" | pastufes and ‘Slightly evolved Deep sandy soils Irrigable land
fig-trees (fans soils = modal grey is slope < 2% 1a |Not sensitive to the ste-
sandy .at the foot of subdesertic soils, rilization by salts but
' gullies) locally moderately sensitive to wind erosion
lacts deep calcareous B 3 o -
accumulation in p sandy soils; Ra%nfed cultivable land
.\ amas ‘and nodules 1Sp  slope ?etween 1z (flg-tree§,~cactus):
(Typic torrip- 2-5% with gullies| Very~sen51t.we to wind
samments) erosion
Calcimagnesic soils Very shallow Non cultivable land
14 ' Cliff and outcrop Pasturés with calcareous slab D soils over IIIb] Not sensitive to
of Inland plateau (Typic paleorthids) calcareous wind erosion
. INLAND . . slab, locally
saline by
patches
PLATEAU . Slightly evolved Moderately deep Rainfed cultivable
Undu]:atmq soils = modal grey sandy soils land sensitive to wind
sandy surface ' subdesertic soils, 2SE over calcareous erosion
SYSTEM moderately deep incrustation
: calcareous incrus- {between 40 and
tation (typic 80 cm depth
., | torripsamments) sometimes more
- : or less)

Laterally some salt marsh in the first depression
Drainaje and leaching of salts will be required
Drainage will be required . Type and frequency of irrigation and crops have to be adapted to this type of soil

Yery small areas
- almond-tree

- olive~-tree

wainfall seems not sufficient for fig trees or cactus. Good pasture.
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could also share others in several classes (as a function of slope for

instance).

Each class on the map of land resources is represented with a specific
colour, as an index which sums up levels of the five main edaphological

features.

The Table 21 gives a synoptic view of ecological conditions and land

resources.

L.4. PLANT RESOURCES.

4.4.1. Rangelands.

The standing crop of above ground phytomass was estimated during octo-
ber 1982 (which representsthe end of the long grazing and dry period) using
100 randomly distributed quadrats, each of 4 m2. In each quadrat, all the
above ground organs were harvested except three shrubby species whose phyto-
mass was estimated through a relationshin between phytomass and dimensions.
The harvested organs were weighed after cleaning in the field, and the samples

were brought to the laboratory for water content determinations.

The dimensions of the shrubby species were converted to weights using

the following regression equations

Thymelaea hinsuta equation (SHALTOUT, in prep.)
y = 35.69 + 0.001 x

Anabasis articulata equation (ABDEL-RAZEK 1976)
v = 0.363 + 0.6 x '

Limondiastrum monopetalum equation (calculated for the present study)
y = 0.154 + 0.079 x

where : . x is the biovolume of the shrub in cm3 in case of the first
equation and in m3 for the other two equations

. ¥y is the above ground phytomass‘of the shrub in gr. dry weight
in the case of the first equation and inm kg. dry weight for the

other two cases.

This estimation is used to evaluate the highest and lowest seasonal
production according to the rate of the seasonal variation in the standing
crop phytomass which was calculated from EL GHAREEB (1975), EL BAYYOUMY (1976)
and AYYAD ef af. (1979). The difference between the highest and lowest seaso-
nal values gives the approximate value of the net primary production (primary
production after heterotrophic consumption) in meah rainfall conditions.
Results are shown in the map and the legend of Figure 15. The relative contri-

bution of the common species in the total above ground phytomass is given in



PLANT RESOURCES MAP
EL OMAYED TEST - AREA

LEGEND

PLANT RESOURCES MAP

RANGE LANDS
TOTAL ABOVE GROUND PHYTOMASS (october 1582) NET PRIMARY PRODUCTION (inaverage raintall conditions)
Class (kg.dry matter/hectare) Code Class (kg.dry matter/hectare/year) Code
< 250 - < &0 1
250 - 450 - 60 - 80 2
450 - 650 o | 80 - 100 3
650 - 850 - 100 - 120 4
ORCHARDS | fas)
TOTAL ABOVE GROUND PHYTOMASS (excluding fruits) NET _PRIMARY PRODUCTION (fruits only in average rainfall conditions)
Class (kg.dry matter/hectare | Class (kg. fresh weigh/hectare/year) Code
< 4000 < 300
4000 - 8OO0 300 - 1300
BOOD - 12000 1300 - 2300
CROPPING LANDS ( |

TOTAL ABOVE GROUND PHYTOMASS and NET PRIMARY PRODUCTION (in ge rainfall conditions)

For barley is it obvious that the Met Primary Production is also the

Total Above Ground Phytomassiin kg.dry matter/hectare/year|

"
Total weight = 430 kg.(grain : 145 kg.; straw : 285kg) \\,
o wel g. (g {:] sStraw &\

N.B. : On the map the color is given for the class of Total Above Ground Phytomass, Each upit is however described
withthe two symbols of-i1s Total Above Ground Phytomass (T.A.G.P.) and of its Net Primary Production (N.P.P.) :
ite. for Rangelands sjnbo‘ls 113 (unit in pale green on the map) means that the T.A.G.P. is about 250-450 kg.
dry-matter/ ha . and that,in addition,the NPP is about B0-100 kg.dry matter/ ha./year.

Drowny o0 1983 C.E.PE L. Emberger.

Scale 1-50 000 Comtour intarenl - 10m

Figure 15
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Table 22.

Table 22. Relative contribution of the common species in the above ground phy-~
tomass: )

.- non saline rangelands

species 7 relative contribution
;o . % of total weight
Anabasis articulata 54
Echiochilon fruticosum 21
Thymelaea hirsuta 12
Gymnocarpos decandrum o 5

Asphodelus microcarpus
Helianthemum LLppil
Pﬂdn%aga\aﬂbicand

[ R

other species

. salihe rangelands

Limoniastrum monopetalum is the most dominant over-
whelmingly in all area and it contributes with 70-80%
of the total above ground phytomass. Anabasis arxticu-
Lata, PLantago alblicans, Salsola tetragona, Halocnemum
stnobilaceum, Anthrocnemum glaucum, Noaea mucronata
and other species complement the total above ground
phytomass in this area.

. coastal dunes

species relative contribution

. 2 of total weight
Crucianella maritima 34
Ononis vaginalis 12
Echinops spinosdssimus 11
Thymelaea hirsuta 10
Ammophila arenardia 9
Euphorbia paralias : 4
- Pancratium mardZimum A ‘ 2 .

other species ) * - .18

L
Present total- above ground phytomass and relative contribution of' edch

species are the result of human pressure -(man and its animals) on the range-
lands. These species are also utilized for several uses other than grazing‘:

. As fuel : most of the shrubby species,in the area are cut and har-
vested to be Gsed as fuel for cooking and heating, Llike : Thymelfaea hinsuta,
Anabasis anticulata, Echiochilon 5nuxic04um,'6ymnocanp04 decandrum, Lgci&m
eunopaeunm. .. ete. ‘

‘ . FPor protection : bedouins use shrubs as shelters for young fig
plantations to prevent grazing by animals and against sand accumulation. Near

the coastal duneg somes species like Ammophifa arenania and ELymus farctus
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are used for the same objective. Near houses Thymelaea hinsuta and Lygos irae-

tam are sometimes used to provide shelter for animals.

. For hunting : the hunting of migrating birds is extensive in the
litoral part of the study area, while it is insignifiaht in the inléand part.
The bedouins use some plants like Thymelaea hirnsufa and Lygos nraetam (and in
some cdses olive trees) covered with nets . as traps for migrated birds. The
most important captured migrating birds is the "quail" (Cotuxandix cofurnix)

which is eaten.

4.4.2. Cultivated plants.

For barley fields,grain and straw are weighed during the Harvesting
period. For figs, trees are carefully chosen to represent three sizes (small,
medium, and large) then were cut and weighed. For each unit in the map (Fig.
15) results expressed per hectare are given according to the size of the trees
and their density, after classifying them into three classes of total above

ground phytomass (including fruits).

4.5. ANIMAL RESOURCES.

Even i1if hunting provides some possibilities, we consider only here
resources offered by domestic animals. The two main domestic species are :

sheep and goats.

We must first keep in mind, as it was already described (see section
1.5), the fact that the grazing period is only nine months (from October to
June) ; after which almost all herds leave to be fed in other areas (Tahrir
and Nile Valley). ' '

Our aim is to estimate in relation to the present stocking rate (assessed
by inguiries), the actuel present carrying capacity. Such notion of the pre-
sent carrying capacity expressed as a means to conserve vegetation from severe
damage and to improve production of herds through a good balance between their
requirements and the consumption of energy (concentrates and edible plants on

rangelands) during the grazing period.

In order to calculate the amount of consumption during grazing o©f na-
tural vegetation the grazed species were identified and the number of bites
and the duration of grazing and resting are recorded (EL KADY 1980) . At the
end of each season 20 bites of different species were sampled and used to
estimate the average of fresh and dry weights of one bite. The fresh and dry
weight consumed in the various situations of El Omayed area were thus calcula-
ted. It has been also observed that during the grazing period animals also

eat litter of some species (mainly Helilanthemum Lippli, Anabasis articulata,
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Thymelaea hirsuta). The preliminary estimation of the necromass (or litter)

indicatesthat each animal takesan average of 150 mouthfulls of litter/day

(= 150 gr. dry matter/day) during the dry season and about 50 mouthfulls/day
(= 50 gr. dry matter/day) during the growing season . Table 23 includes the

results of these measurements for El Omayed from 1978 to 1980.

Table 23. Consumption of above ground phytomass and of necromass for some
physiographic units of El Omayed area during the 9 months of the
grazing period (kg. dry matter/animal).

Physiographic 'units kg of dry matter consumed/9 months/animal
(see Fig. 3) above ground necromass total
phytomass
4-5-6-7b x 205 = 26 = 230
9-11 = 175 = 26 = 200
12 =~ 200 = 26 = 225
13-14-15 = 240 = 26 = 265

During the last three months of the year (October, November, December)
and the spring (April, May, June) supplementary feed is given to the animals
(about 0.25 kg/head/day of concentrate composed of cotton seed cake, barley
grains and bran). This supply is increased in the saline depressions and in
the area near the coast to 0.5 kg/head/day of concentrate. In fact, during the
last few years bedouins changed their behaviour by increasing the part of
suppleﬁentary feed to = 0.5 kg/head/day through the whole grazing period due
to low rainfall and the damage of vegetation. This 0.5 kg/day/head of concen-
trate (of value more or less similar to the caloric value of barley grains)
is accepted here as covering 65 % of the dayly requirements of one head of
animal (1 sheep, 45 kg weight).

We also suggest that the caloric value of 3 kg of dry matter of natu-
ral vegetation is equal to that of 1 kg barley grains (1 kg dry matter = 0.33
kg barley grains). It appears that in addition to the 0.5 kg/day of concen-
trate (65 % of daily requirements) each animal must consume 1 kg dry matter on
rangelands (= 35 % of daily requirements) for covering its needs of energy.
During the grazing period (275 days) each animal must consume 275 kg dry
matter on rangelands. By comparison with Table 23 we can see that the observed
daily consumption (taking into account the error of measurements for con-
sumption in steppic conditions) is approximately 'in accordance with the

requirements, even if we can consider that animals are probably a bit underfed.

Since we know the annual net primary production of the main physio-
graphic units of El Omayed area (see Fig. 15,section 4.4.) it is also possible
to compare it with the present consumption/head/grazing period (or with the
dry matter requirements), and to obtain the present carrying capacity. The
following map (Fig. 16) and its legend include these data.
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Using the information included in this map and its legend we may esti-
mate that the total of animals that can be supported in this area is about
1065 heads. In fact, this carrying capacity is calculated as a means to impro-
ve progressively the vegetation cover, the net primary production and of
course the carrying capacity. However the present carrying capacity (1 animal/
4.2 ha on the average) is at least 5 times less than indications provided by
inquiries for the present stocking rate (1 to 1.5 head/ha according EL KADY
1980, and according to the results expressed in section 1.5). So, great diffe-

rence may be due to different reasons :

- heads owned by people living in El Omayed area are also sometimes
grazing out of the study area (i.e. inland) ;

- here the carrying capacity is calculated for one head of adult sheev
but in the herd there are such animals as lambs, kids ... with least require-

ments.

For each household, it is also possible to found some other animals
like rabbits and pigeons, but their participation in animal resources seems

to be small.

4.6. HUMAN RESOURCES (LABOUR FORCE AND INCOME).

As already shown in section 3.1.5.1. the size of population in El
Omayed area and vicinity is about 1400 persons . These people are not active
relative to the expected differences in age, sex and present kind of activi-
ties. We can characterize this population through the distribution of such
parameters indicated hereafter and try in this way to explain the labour force
availability.

4.6.1. Labour force at El Omayed and vicinity.

" We mean by labour force the capacity to execute a certain labour in
the framework of a production process. This capacity may be physical, as well
as intellectual. '

Depending on the results of our study of 25 households, and taking
into consideration that between the ages of 7 to 15 years labour can be
evaluated as a fraction of the productive capacity of an adult labour (Inst.
Agron. et V&t. Hassan II RABAT 1979), we calculated the labour force in E1
Omayed and its distribution between the three sub-tribes (Table 24).



CARRYING CAPACITY MAP

EL OMAYED TEST-AREA

29%0'

LEGEND

PRESENT CARRYING CAPACTTY MAP

Designation

Carrying capacity
{1 animal for)

(hect. )

Rangelands completely degraded

Rangelands of highly halophytic vegetation

> 10 hect..

Orchards (figs leaves and branchs)

Barley fields (stubbles and weeds)

210 hect.

918

Rangelands of non halophytic vegetation
under high level of overgrazing
Rangelands of less halophytic vegetation
under high level of overgrazing
Rangelands of moderately halophytic
vegetation under low level of overgrazing

2~ 6 hect.

1110

Rangelands of non halophytic vegetation
under low Jevel of overgrazing
Rangelands of less halophytic vegetation
under low level of overgrazing
Rangelands of moderately halophytic
vegetation undergrazed

2= 4 hect.

2221

Rangelands of non halophytic
vegetation, undergrazed
Rangelands of less halophytic
vegetation undergrazed

=~ 3 hect.

650

no applicable

17

Drown Jon, 1983 CEP.E. L Embarger.

Scale 1:50 000

Figure 16
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Table 24, Assessment of distribution of inhabitants and labour force (unit =
1 man) for sub-tribes in El Omayed and vicinity (inquiries on 25
households in 1982).

Sub-tribe Nb of inhabitants Nb of "men labour force"
Abou Shinaina 700 280
Shtour 400 150
Ahmed 300 120

We may add that labour force estimated here represents in fact a
theoritical concept because, according to traditions, women are not available
for all kinds of work.

4.6.2. Division and distribution of labour in El Omayed test-area and

vicinity.

Division of labour, according to the nature of the economic activities
is the specialization of workers in particular parts of operations of a pro-
duction process. At El Omayed, the main economic activities are pastoralism,
agriculture and other small activities such as trade, quarrying etc.. This
specialization is based on a certain professional formation acguired by study,
practice or training. The division of labour depends not only on economic
considerations, but on every other sphere of society.

In the study of the division of labour at El1 Omayed, we shall take
into consideration : economic and social systems, type of production, the
status of man and woman in the soéiety, the social value of every activity
the dominant values system, the cultural elements and traditions and general
concensus. All these factors participate, to a greater or lesser degree, in
the determination of types of division of labour. When any of these factors
change, the division of labour changes (ISMAIL 1976).

This chapter will describe the productive processes of every activity
and explain how particular operations are performed by particular individuals
on the basis of their age, sex and skill, which are the major criteria of the

division of labour at El Omayed.

a). Divisdon of Labounr by sex.

In general, men are primarily involved in productive activities, and
women are restricted tc household activities. In addition, women participate
in some productive activities such as pastoralism and agriculture. This parti-

cipation varies according to the economic activity.

Women participate, as well as men, in some operations of the grazing
process such as taking the animals from the house to the near pasture areas,

foddering, watering, medical treatment, and keeping. Milking and artisanal
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operations such as making wool carpets, making cheese and butter are done
only by women. Women participate also in harvesting of figs. All the house-
holds activities as cleaning, cooking, raising children, bringing water and

collecting firewood are done by women.

Man are involved in herding, which may take place near or far away
from the house, or in the Delta during summer. Herding may be done by family
labour force, or waged labour force. Also, shearing of animals is a kind of
work which is done only by men, and it is done mostly by waged workers. At
the end marketing is done by men.

We find that levelling of soil, ploughing, seeding, weeding and pru-
ning are done only by men, who may be waged workers or family workers‘accor—
ding to the size of the farm relative to the size of the family. Meanwhile,
as women, men are involved in harvesting. Waged labour force of men partici-
pate in this process. Marketing of crops is done only by men. All other acti-
vities such as trade, driving, working at quarries and gypsum plant are done

only by men.

We may point out that there is no rigid sex distribution of labour,
but an overlapping between role and function. Moreover, division of labour by
sex is too complicated to be explained only by physiological differences
between man and woman. It is determined as function of the dominant values
system, the status of man and woman in the society, the social value of every
work, traditions ... etc. In other words, it is determined according to a
complex combination of factors which determines what is called the dominant
economic and social system.

bl. Division o4 Laboun by age.

This varies according to the economic activities. Children who do not
go to school, or who leave it at an early age‘are involved in herding, wate-
ring and foddering animals near the houses. For rural children (both
girls and boys) participate only in harvesting of crops (figs,seed melon, wa-
ter melon). Only young ladies participate in herding animals, harvesting of
érops, bringing water and collecting fire wood, meanwhile all women (inclu-
ding yound and o0ld) help or take' care of foddering, watering and milking
animals. All women also do. the handcraft and other domestic activities
(cooking, cleaning ...). Young men participate all kinds of activities of men
but they are specially involved in activities (transportation,quarrying, tra-
ding etc ..) which require physical strength.

Men are generally involved in all processes of pastoralism (apart
milking, making cheese and butter) and of agriculture. However, the agricul-
tural activities levelling of soil, ploughing, seeding, weeding, harvesting
and marketing may be done by waged labour force of men as well as family
labour work force. Harvesting of barley is always done by waged workers. Mean-

while, 0ld men are responsible for the agricultural processes which need a
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special expertise such as pruning. They also supervise the activities of the

members of the family.

c). Divisdion of Laboun by skilE.

At Bl Omayed, this base of division of labour plays a very limited
role as a result of the lack of diversity of economic activities. This
pattern of division of labour exists in the quarries and gypsum plant where
the use of machine is extended, every worker specializes in a certain part of
the production process. The work in quarries and the gypsum factory is done
by waged men.

Also, there are many households with cars, tractors, and trucks to
meet the requirements of extended fig cultivation. In these households one
or more of the members are experienced drivers. They practice the work for
the household and for others. This work does not prevent them from practicing
other activities. In agricﬁlture, the division of labour technically is shown
in the process of pruning and, in pastoralism,it is shown in the process of

shearing.

After analyzing the division of labour at El Omayed according to the
major criteria, we may conclude that every one practices his activities
without rigid specialization. So the division of labour is based mainly on
purely physiological foundation ; age, sex and traditions. Since the degree
of technological complexity, which is measured by machines and ufilised
enerqgy, is simple, we find that the qualification of workers comes from a
complex and diversified knowledge which is obtained throﬁgh practice, and

consequently the difference in skill is small.

Distribution of labour force according to the economic activities
reflects the type of dominant economic structure, and its degree of deve-
lopment. The study of 25 households demonstrated the type of distribution
(Table 25).

Table 25, Assessment of the distribution of labour force according to the
different kinds of activities, in El Omayed test-area and vicinity

(results of inquiries on 25 households in 1982).
* Labour force : number of men

Type of activity . % Inguiries Assessment” for El Omayed
test~area and vicinity
Pastoralism, agriculture 78.4 431
Transportation 6.4 35
Trade and services 5.4 30
Quarries 4.5 25
Gypsum plant 4 . 22
Construction 1.3 7

We may then conclude that the relative importance of pastoralism and

agriculture is great. The preliminary field study indicates that, probably
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about 60 % of labour force is engaged in pastoralism. In these kinds of eco-
nomic activities the relation between man and nature is a direct one, where

the role played by nature in the production process is obvious.

4.6.3. Income distribution.

We have no data concerning income distribution, but our field study
indicated that pastoralism was the main source of income at El1 Omayed (Fig.
17} . With time,agriculture is becoming the principal source of income and the
role of other activities is increasing. We may add that the main sources of
income are now in the following decreasing order : agriculture, pastoralism

and other activities.

We may emphaze also that an increasing part of income is being
reallocated in the expansion of fig cultivation since its return is increasing
We may add that the relative part of income which is reallocated in agricul-
ture is more than that which is reallocated in pastoralism and other acti-

vities.

Because rain plays an important role in agriculture and pastoralism
and determine the yield, we may conclude that the level of income in both is
characterised by uncertainity. This fact justifies the trend to diversify the

activities and accordingly the sources of income.

Research is needed to assess the contribution of every activity to
the income of every household and the factors which determine such contri-
bution.
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5.~ RURAL AGRICULTURAL DEVELOPMENT : SCENARIOS AND CONSEQUENCES.

The current evolution of various criteria and parameters proposed for
the desériptién of the écologicél conditions in the study area as demonstra-
ted in section 3.3. indicates that the present level of human pressure is
leading to significant deterioration of its environment. The study of the
effect of human practices and their economic impacts on the evolution of eco-
systems in terms of components and resources, may provide very useful infor-
mation for land managers and decision makers concerned with optimal allocation
of respurces'and rural agricultural production. Through appfopriate incite-
ment, land development may, in fact, contribute to the improvement of agri-
cultural practices, and improve the evolution of ecosystems.

Tﬁe primary aim of this section is to propose a tentative model which
may give some information to planners, and indicates consequences of imple-
mentation of various scenarios of development of land resources in the study
area. The proposed model simulates trends of variation in ecological condi-

tions due to different land-use plans.

5.1. SELECTION OF LAND-USE SYSTEMS AND LEVELS OF LAND-USE INTENSITY.

The following are five scenarios which may be proposed for potential
land development in El-Omayed test-area, and which represent increasing levels

of human pressure. ° . ;

&). Levet 1 : Full protection.

This scenario is unrealistic. It is .proposed only for comparison of
economic variables with those of other scenarios. It implies the prohibition
of ploughing, and stopping on a short term basis of all human practices in-

cluding wood cutting and all activities related to domestic animal production.

‘b}. Level 2 :. Rangeland deueﬂopmen; and_ Limitation 04 the area vf
ploughed {Lields.

'

This séenario implies that cereal cultivation and tree plantation
would be limited only to suitable areas : (a) areas with "negligible", "low"
or "medium" degree of vuinerability of. natural plant cover and of soil which
has to be pléﬁghed (see Table 18), and (b) areas where the topography allows
for water 'hérvesting and which consequently have better yields, mainly for
cereals. This scenario implies also the adjustment of stocking rate on fhe

ranges to the present grazing capacity, and to ensure the recovery of the



plant cover by rotation in depleted areas. In this case, it becomes impossible
to depend only on natural grazing resources for feeding animals, and it be-
comes necessary to have supplementary feed during the transitional period

preceding the complete restoration of ranges.

¢). Level 3 : Continuation of present practices and maintenance o¢f
present Land-use system,

Current practices indicate that with the present system of cereal
cultivation and tree plantation yields will remain low. Locations used for
grazing will be gradually overgrazed and will decrease in area. Continuation
of the present practices means in fact more ploughing for cropping ard exten-
tion of orchards. This scenario means also an increase in the number of
animals and means no planning for managment of rangelands (e.g. limitation of
stocking rate according to the level of production of rangelands). Although
this scenario is the most probable, it will result in immediate limitations
for land use. For instance, the harvesting of large areas of low yield cere-
als by hand is a bottleneck, since it will be difficult at present to visua-

lize the introduction of mechanized harvesting in such low yield condition.

d). Level 4 : Intensdification o4 present practices.

This scenario postulates that

~ the recent and fast extension of orchards for economi¢ reasons will
still increase during the next twenty five years,

- = socio—demographic conditions necessitate new extension (due to
possibility of mechanization) of cropping for human consumption
and for feeding of animals ;

- investments are made for promoting the use of resources (e.g.
increasing the number of watering points) with no acceptance by
the population of the principle of rational range management

(stocking rate, rotation, etc ...).

e). Level 5 : Intrnoduction of Larigation waten.

Such scenario of development must be evaluated according to the
environmental potentials (see section 4.3.)and availability of the local labour
force (for instance the required manpower for cultivation of irrigated alfalfa
is approximately eighty days/year/hectare). This scenario may provide a
possibility for regional development if good yields are attempted for cereals
and various fodder crops, and if a limitation of animal stocking rates on
rangelands is achieved simultaneously. Environmental conditions must be consi-

dered very carefuly in order to avoid salinization and water-logging.
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5.2. ELABORATION OF AN ECOLOGICAL MODEL FOR PLANNING AND MANAGEMENT OF
RURAL AGRICULTURE.

Conceivably, the objective is not to choose one of the five scenarios
mentioned above but is to inform the planners about the consequences of
implementation of each of these scenarios. We should mention that our under-
standing about several elements is still not adequate enough to answer all
guestions. In view of the absence of relevant data concerning some variables,
this section deals only with the methodological approach of building up such
an ecological model. Meanwhile, such model will demonstrate what we can offer
using the already collected data, and at present to provide some proposals
which may help in conceptualizing and building up of models that simulate

the trends of different land-use conditions.

The following are the main phases of the proposed model

5.2.1. Inventory of the present conditions.

Studies of the natural environmental variables in the test area are
numerous. There are however, some gaps concerning primary production, water
resources of soil (soil moisture) in different years and in different soil
types, and computations of the probabilities of occurrence of annual or seaso-
nal rainfall for a given period. Such probabilities of rainfall pattern may
help in the classification of the patterns of annual rainfall with typical
seasonal distribution (considering also very important ‘data such as the
beginning and the end of the rainy season) ; such data may also enable us to
predict annual and seasonal evolution of plant production (natural and man-
made) in relation to fluctuations in climate and soil moisture content. The
thematic maps prepared using aerial photographs and field observations allow
for the extrapolation of the present state of the test-area described for

some plots to similar types of ecosystem.

5.2.2. Studies of possible evolution from the present state.

All degradation processes may entail relationships between different
units of the test zone due to the topographic location ; the lowest units
receive water from neighbouring slopes by run-off, and soil elements by
erosion. In the meantime, the same unit may suffer from deflation which
results in carrying its soil to be deposited later in another unit. Using
the aerial photographs of different dates (1954, 1962 and 1979) for El-Omayed
test-area, it may be possible to compare successive states of land, the rate
of transformation of one unit to another. In certain land-use systems we can
visualize level 3 ("continuation of present practices and land-use system").

Other cases can also help in understanding the evolution in the case of level
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1 ("total protection environment"). When it is impossible to obtain informa-
tion from field experiments, we can make informed guesses about what may

happen, taking into account all what is known about the area.

5.2.3. Utilization of transition matrix.

The principle is to use the method of "transition matrix" (GODRON and
LEPART 1973) where coefficients are given as percentages of the probability
of change from one unit (or one yield) to another according to different
hypothesis (i.e. selected systems and level of land use intensity). The
"transition matrix" indicates for successive intervals of five years, for
instance, according to level 3, the part of each unit transformed from range
to field crops, since the speed of extension ("transformation") of cultiva-
tion is variable from one unit to another according to their relative
attractivity for this practice (see Table 18 ). Accordingly, starting from
the present state,where the surface of each unit is known, it is possible,
using automatic computer, to predict for each five-years time increment, the
areas occupied by each type of ecosystem. The combination of the results of
"transition matrix" (areas of each type of ecosystem and land-use) and of the
primary production model (as proposed before), according to the climatic
fluctuations, enables us to estimate the evolution of different resources in
the whole area during a long period (25 years for instance), and for the

different levels of human pressure indicated before.

5.3. CONSEQUENCES OF THE PROPOSED SYSTEMS.

The consequences of different scenarios may be analyzed as :

- dimpacts on main ecological features,
- effects on the future of resources,
- results concerning socio~economic situation of land-users.

We may state our point of view on these three points together.
Fig. 18 illustrating these paragraphs .is built without real data : they are
given for comparison of relative effects of each proposed land-use system on
the study area.

a). Level 1 : Full protection.

In such case each unit evolve according to its regenerative capacity.
Steppic units evolve mainly through an increase of their cover (FLORET 1981).
The rate of such evolution is low in the cases where units are already under
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a very low level of human pressure (i.e. physiographic unit 7a), but also in
the cases where the native flora and vegetation are so destroyed that it
seems to have no capacity for regeneration (i.e. physiographic unit 4). Units
where agricultural practices are suddenly abandoned are progressively invaded
by plants of the type which gradually rebuild the native vegetation cover
corresponding to the ecological conditions. This type of vegetation is some-~
times difficult to visualize in the areas which are now under regqular plou-
ghing. This hypothesis is not necessarily a good way for managing the
vegetation production of the ecosystem, even at medium or long term time

scales.

b). Level 2 : Rangeland development and limitation of the area of
ploughed fdields.

The main result of such system, with rational use of rangelands, is
a biological recovery and satisfactory control of degradation. This 1s an

aspect which is rarely taken into consideration by economists.

cl. Levet 3 : Continuativn of present practices and Land-use system.

This is a realistic hypothesis according to the actual degrees of
attractivity of different units for grazing (and wood cutting) and ploughing
(see Table 18). It may also result in an acceleration of the clearing of more
attractive areas for ploughing. An associated constant decrease of areas
used for grazing produces permanent overgrazing during certain periods.
Extension of cereal farming and fig plantation in addition to overgrazing

and severe uprooting promote an increase of degradation processes.

d). Level 4 : Infensdfication of present practices.

All possible misuses of the area accumulate with the mechanization of
ploughing and other agricultural practices, and the creation of watering
points without limitation of size of herd or of grazing period. Regeneration
of vegetation becomes low or negligible everywhere, and the progressive
reduction of the yield of all types of production leads necessarily to heavy
investments for reclamatién, to less employment opportunities, and to limi~-
ting rural depopulation. At this level, we consider that the sensitivity will
reach what we have referred to as the potential sensitivity ; all areas being

at their highest level of attractivity for grazing and ploughing.

e). Level 5 : Introduction of innigation in the test-area.

Heavy investments for introducing such level of intensity of human
pressure should be conceived as rational management taking into account

possibilities of irrigation. Rules of rational management of an area under



grazing (creation of water points, and development of reserves of irrigated
fodder crops) are considered in the same way as the extension of irrigation.
This is achieved according to soils and water resources, and according to the
restriction of cereal and trees farming to suitable areas which benefit from
direct run-off water as a result of natural topographic conditions. This
system has the same results as those of level 2, but with the highest agri-

cultural production due to the extension of irrigation.

In reality, according to the soil resources map we can have two
possibilities : (a) extension of irrigation to suitable soils without any
sensitivity (i.e. a part of physiographic unit n° 13), and (b) extension also
to soils which need some precautions for controlling wind deflation and

possible salinization (i.e. physiographic unit n°® 13).

Such approach is given here for providing possibilities to test the
different levels of human pressure proposed according to the understanding of
the effect of grazing and other agricultural practices on the dynamics of the
ecosystem (possibilities of regeﬁeration), and on the future of renewable
resources. It is impossible, and is not our aim to propose to land planners,
to choose one particular solution. Our aim is to suggest to everybody concer-
ned with development of the study area to take into account that there are
several intercorrelated factors : predictable increase of population, socio-
economic changes, trends in land 'management, variability in dynamics of
ecosystems, evolution of renewable resources, and variability of rain. It is
difficult to take care of such various factors at the same time. It appears
however, that an optimum level of land-use intensity should be determined on
the basis of ecological considerations (in order to maximize resources, and
to ensure a progressive recovery of soil and vegetation). Meanwhile, mana-
gement must take care of two main facts : (a) traditional life style of local
population, and (b) socio—econbmic needs of the population, looking for
progressive improvement in their standard of living. In fact, we may propose
some recommendations to farmers, planners, and scientists. These proposals
are presented in Part III. ’



Profile of a xeric soil with calcareous incrustation.

El-Omayed - November 1981.

Rangeland of low ligneous plants in the saline depression.
Hatoenemum strobilaceum- the dominant species is an indicator
of salsodic soil (very -saline alkali soil) and of a very
shallow water-table.

El-Omayed - November 1981.



PART II1I

CONCLUSIONS AND RECOMMENDATIONS

This endeavour of integrated mapping of El-Omayed area is a scientific
exercice that is unigue to the western Mediterranean desert, and indeed to
other desert areas that represent hew axes for socio-economic development in
Egypt. It is unique in its interdisciplinary approach, in its form of presen-
tation that is more percéptible by decision markers, and in its in—depth
analysis of the dynamics of ecological variables under the present land-use
pattern. It is by no means as perfect achievement as it has been hoped for
by its participants, for there is lack of consideration of some variables and
superficial treatment of others due to scanty information or unaccessible
méans of survey. But an example is set that is worthy of persuing and extra-
polating.

The lessons learned from this exercise are manifold, and the expe-
rience gained by participants furnishes an adequate background for them to
extend recommendations and make conclusions which, in their view, would be
useful in planning for further mapping activities and in formulating sound
management and land-use plans. Some of these conclusions and recommendations
are based on intuition acquired by the experience of participants ; these are
of general nature and apply to the whole western Mediterranean coastal region
of Egypt ; others are based on the information collected and synthesized in
maps included in this publication ; these are more specifie to El-Omayed and

other areas of similar ecological and sociological attributes :

(1) Mapping of the distribution of ecosystems and land-use patterns
is an effective tool of inventory research, one of three broad areas of
research programmes for improving capacity to manage, beside functional
research and management-oriented research. While functional research is con-
cerned mainly with ecological processes and the-roles of different ecosystem
components, and management-oriented research is concerned with technologies
of management of resources, inventory research includes surveys of ecosystems

and species.

Inventories -are necessary in furnishing a broad base for land resour-
ces asseéssment and evaluation of potential for land reclamation. Mapping of
landforms, topography, soils and hydrology, as included in this publication
on El-Omayed area, would help in the evaluation of water resources, ‘its
conservation, and rational utilization. However, information on run~off, a
major water resource which is not treated in any detail in this publication,
is scanty. It is not feasible to estimate it from climatic data, because it

ls related to a multitude of factors : rate of precipitation, infiltration
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capacity, local topography, and moisture content of surface material. These
relationships need to be thoroughly studied, and detailed topographic maps
need to be established before anything can be said about the management and
conservation of run-off water in El-Omayed or other areas of the western
Mediterranean coastal region of Egypt. Besides, the merits of ancient water
conservation techniques (e.g. cisterns and karms) should be promoted for more
efficient use of run-off water. ‘

(2) Changes occur in ecosystems with time due to envirdnmental and
man-made perturbations. Monitoring of these changes is needed s¢ that proper
alternative land~use plans be made to minimize the negative effects of such
perturbations. One of the common perturbations in El-Omayed, and indeed in
other areas of the western Mediterranean coastal region of Egypt, is soil
erosion by run~off water and by wind deflation with movement of massive
bodies of sand, which are mainly due to overgrazing and overcultivation of
annual crops. The misuse or overuse of renewable and non-renewable resources
cannot be blamed on land users because they are acting for survival, and they
often cannot realize the environmental consequences of their action, espe-
cially those of long-term effects. Experiments which demonstrate to them the
rational methods of utilization of resources, and the means to offset the

effects of perturbations, would be recommended.

(3) Indigenous conditions and realities should be taken into consi-
deration in any future development plans in El-Omayed and similar areas.
Instead of imposing highly developed capital-investment industrial and agri-
cultural systems which may not be compatible with the ecological and socio-
logical variables, development should aim at small scale agriculture, rural
cottage industries, use of local materials, simple erosion control and water
conservation techniques, and sources of energy based on indigenous renewable

resources (e.g. biogas and solar energy).

(4) A strategy of integrated land-use systems is more supportive of
subsistence economy and may provide a more adequate base for market economy
than individual land-use systems. Therefore an array of production systems
(e.g. rangeland system, rain—fed cropping systems, rain-fed orchard systems,
local industry systems) should be encouraged at El-Omayed, and integrated
with the irrigated agriculture system to the east. This integration would be
particularly useful in furnishing supplemental feed for grazing animals by
cultivating pasture crops in the irrigated area, especially during the
drought period (June-September) and at the start of the growing season
(October~December). The natural vegetation would then have an ample opportu-
nity to regenerate and become available to grazing animals in greatér phyto-
mass during the rest of the year. Besides, the herders and the animals may be
saved the difficulties of travelling to the Nile Delta every year for
supplemental feed, and the risk of introducing exogenous animal diseases to

the western Mediterranean region may be avoided.
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(5) An ecosystem (resource system) develops in nature into a mature
stage : the climax. At this stage, the ecosystem attains an equilibrium
between its biotic components, particularly the vegetation, and the environ-
mental conditions. It attains a maximum degree of stability and maximum
carrying capacity of inputs of energy and nutrients, and accordingly the
maximum biomass and protective ability against environmental perturbations.
Arid ecosystems as those of El-Omayed, even at the climax stage, are generallv
of simple structure and thus are oftenly of low stability and protective
ability. They are therefore more vulnerable to degradation than other ecosys-
tems. However, when left alone, arid ecosystems stressed by environmental
perturbations (such as severe drought), will usually retain their original
stable and protective structure. Man-made perturbations (e.g. overgrazing,
wood cutting, overcultivation of annual crops) however, often tend to simplifv
the structure of the ecosystem with the result of reducing its stability and
its protective phytomass, and thus making it more prone to degradation. As
indicated in this publication, the ecosystems of El-Omayed, and conceivably
of the whole western Mediterranean region of Egypt, has been degraded to
various degrees ; some are hopefully reparable and others are irreparable. In
order to restore a reasonable degree of stability of these écosystems and
their protective phytomass, land-use plans should aim at simulating the
structure of their c¢limax communities. It is mentioned under "Vegetation
dynamics" of this publication (section 3.1.4.3.) that climax communities of
the Mediterranean coastal region of Egypt cannot be definitely determined,
but the postulation is made that, in view of the local dominance of some
shrubby species and the presence of remnants of others, the present vegeta-
tion is . reminiscent of degraded maquis of ‘the 0fea-Ceratonia type. It is
therefore advisable -to encourage the spreading of orchards of these and
other drought resistant fruit trees in the region. These will simulate the
climax and will be both productive and protective. On the other hand, it may
be feasible to check overgrazing, wood cutting or overcultivation of annual
crops without provision for alternatives of these practices. It may be
recommended that drought resistant trees and shrubs be cultivated which could
serve as wind breaks, and which may provide supplementary feed for animals
and fuel wood. This would serve the double purpose of meeting the demands of
inhabitants, and releasing the pressure on vegetation. The vegetation would
then be given the chance to regenerate and increase its cover, which would
result in reduction of soil erosicn by run-off water and wingd, and in the

increase of its infiltration and water holding capacity.

‘(6)‘Thé water-use efficiency of local and introduced grain and range
crops, and the effect of oréanic fertilizers, soil texture and soil salinity
on their growth'are tb be tested in experimental plots in order to seleét the
most adaptable and productive crops. But care must be taken that the rapid
adoption of high-yielding species oflcrops threatens the existence of hardy
native spedies. These native species could prove crucial to the maintenance |

of the high-yielding species which are proving susceptible to diseases and
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other severe environmental perturbations. The achievement of high-yielding
species must, therefore, be complemented by breeding programmes to develop
and maintain their resistance and adaptability. Local species may be the key
to accomplish this ; they have been exposed to local environment for centuries
and have developed genetic traits that contribute better adaptation to local
environment, which could be transferred to new high-yielding species. Resee-
ding experiments are also recommended of local palatable species- which, due
to overgrazing that dominated the region for centuries, became almost extinct.
Sample areas are also to be protected to enhance the regeneration of these
species, and to provide a stock of their seeds. New tillage methods and crop
rotation (e.g. grain and legume crops) are also to be tested in comparison
with traditional methods.

(7) A notable change due to intensive irrigated agriculture to the
east of El-Omayed was the acceleration of the rythm of transformation from
subsistence to market economy, so that the whole region, particularly the
newly reclaimed areas, became inserted into the market economy of the whole
country. This had for reaching implications on the socio-economy of the region
that need to be thoroughly evaluated. The rural management plan in these irri-
gated areas, for example, depended mainly on the mobilization of labour force
from other areas. It would be advisable that such plan takes an integrated
form so that human resources are allocated not only to irrigated farming but
also to other activities of socio-economic importance to the whole region,

such as animal husbandry , local industries and tourism.

(8) The remarkably high calcium content of the soils at El-Omayed and
most of the western Mediterranean region of Egypt is reflected in a much
higher than average content in range plants. Getting rid of excessive calcium
represents a load on grazing animals. A study should be carried out in order
to identify adequate means of reducing calcium absorption in the guts of
animals, as by increasing the level of potassium in their diet, and adjusting
the calcium : phosphorus ratio within the recommended range (2-3:1).

(9) The above-mentioned conclusions indicate the need for further ac-
tion on the side of research workers, planners and land users, in order to be
able to develop land-use strategies which ensure a sustainable level of pro-
duction and which keep a high degree of compatibility between ecological,
technological and sociological variables. Facilities are needed for persuing
the functional and inventory research started in SAMDENE and REMDENE projects,
and for initiating management oriented research as field experiment for tes-
ting new land-use plans and innovative technologies, and for monitoring their
effects. Planners and land users need more support for the application of
rational management plans in the form of ample supply of necessary equipment
for farming operations and for the initiation of small cottage industries,
seeds, useful trees and shrubs, and guidance for the proper use of these
supplies. There is also an urgent need to bridge the gaps between research
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workers, planners and land-users, to that research works would conceive prio-
rities of research to provide basic information for land-use plans, and that
the planners and land-users would perceive the ecological consequences of
their plans. Permanent contacts therefore, should be established between
governmental authorities, inhabitants and research institutes, and training

courses, and meetings should be hed periodically for acheiving these goals.

Grazing area on the sandy glacis of the northern slope of
Khashm El1 Eish.

El-Omayed - April 1982.



Wind erxosion and sand deposit in an orchard of fig trees.

El-Omayed - November 1981.

Rangeland of low ligneous plants in the saline depression.

Phytoecological association with Limoniastrum monopetalum
and Asphodefus microcarpus on salsodic soil with a water-

table more than one meter deep.

El-Omayed - April. 1982.
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