"Arid Zones: A New Trend in Planning Education."
Abstract:


The main purpose of this paper is to highlight the importance and the need of  upgrading the existing planning courses and establishing new planning courses related to the arid lands which, in turn, will lead to the formulation of a new curriculum based on the arid features.  These arid lands have its unique urban system and different economic activities, which are completely different from Delta settlements.


As urban and regional planners, we should view the arid zones as potential locations for further urban expansion.  The construction of settlements of different forms and functions which respond to the unique nature of desert climate will be needed.  Thus, this unique urban system of arid zones should be highlighted in the planning curriculum of any planning institution.


To achieve this purpose, one hypothesis is set; the Egyptian arid lands represent the most available and feasible location for new settlements.  This hypothesis is tested theoretically, by reviewing some related literature and the new governmental strategies.


The results of this paper should provide the base for introducing the new curriculum of urban and regional planning of arid lands.  Regional and urban planning institutions should formulate a comprehensive and integrated curriculum for arid zones to address the future needs of the 21st. century..  This will lead to the amendment of the following:
1- Regional and Urban planning courses should consider the unique features of the arid lands regarding their activities, population size, and site selection criteria So, students should consider the harsh climate and limited resources of water in estimating the settlements' size, and activity. 


2- Urban Design and Architecture courses should consider the nature of the 
arid lands in their curriculum.  Thus, students should consider the relation 
among buildings with respect to the in-between spaces and wideness of passages 
and their orientation. Moreover, the urban form should be adapted to respond to 
the unique nature of the desert climate. 


3- Landscape Design Courses should realize that the unique features of the arid 
lands should affect the choice of quality and quantity of both plants and paving 
materials.


As a matter of  fact, as the world enters the 21st. century, it is confronted by a rapid economic, social and population growth and change which represents a challenge to the traditional curriculum of planning education that leads to the need of adopting innovative ways of education strategies to surmount these challenges.  One of this new disciplines which should be developed is the planning of arid lands.  

Introduction:

There has been a recent upsurge in interest in the arid and semi-arid regions of Egypt. Population growth, urban expansion, and the need for more food and for more alternative energies, all have led to a search for new region in which settlements may be placed. In fact, arid zones, constitute a large portion of the Egyptian lands; 96.0% of the Egyptian lands are arid zones.


As a result of the increasing critical problems of Egypt nowadays, an accelerating interest in urban and regional planning in the arid zones has developed. As urban and regional planners, we should view the arid zones as potential locations for further urban expansion. The construction of settlements of different forms and functions which respond to the unique nature of desert climate will be needed. 


Any attempt to understand the potentials for planning the arid lands must understand the nature of aridity itself.   For urban planners, Golany (1978) defined arid zones as areas with an average annual precipitation that does not support dry forming, very humid, an average annual rate of evaporation greater than the average annual rate of precipitation, great variation in daytime and nighttime temperatures, and relatively intense solar radiation, especially during the summer.  In 1987, H.J. Bruins, M. Evinari, and A. Rogel defined arid zones as areas that are particularly susceptible to climatic fluctuation.  The drier the climate, the larger the inter-annual variability of the precipitation.


In fact, the main purpose of this paper is to highlight the importance and the need of  establishing a separate department for teaching the planning of arid lands which, in turn, will lead to the formulation of a new curriculum based on the arid features.  These arid lands have its unique urban system and different economic activities, which are completely different from those of Delta settlements.


In favor of this purpose, one hypothesis is set; the Egyptian arid lands represent the most available and feasible location for new settlements.  This hypothesis is tested theoretically, by reviewing some related literature and the new governmental strategies.


Egypt occupies the northeastern corner of Africa. Egypt is bounded in the north by the Mediterranean, in the south by the Sudan, and in the east by the Red Sea, and in the west by Libya. Its eastern frontiers stretch form Taba Harbor on the Gulf of Aqaba, north-westerly to Rafah on the Mediterranean. The western frontiers extend from the Slaoum Gulf of the Mediterranean southwards to the Egypt-Sudanese boundaries leaving the oasis of Gaghbouh in the Libyan Territory.


The total area of Egypt is 1,002,000 sq. km's., with only 34,5000 sq. km's., under cultivation and with a population 59,272,000 (1996). The Egyptian coasts have a total length of approximately 2.936 km., of which 995 is on the Mediterranean, and 1941 is on the Red Sea (Refaat,A.1985). 


Egypt, according to Meig's classification (1953) of arid lands in the world, is classified in the core group which is extremely arid (100% arid).  Although the desert covers 96.5% of Egypt's area, its population hardly exceeds 2% of the Egyptian population with an overall density of 6-7 persons per square kilometer
 The Significance of the Egyptian Arid Lands: 

Arid lands can play an important role in different development aspects.  They have different potentialities for various economic human activities, agriculture, mining, industry, energy generation, recreation and most important of all, the establishment of new settlements.  The vast desert of Egypt represents the most available and feasible location for new human settlements.


The following are some advantages which reflect the need of Egyptian arid lands development:

1-  The vast arid lands of  Egypt represent the most available and feasible location for new human settlements, which would allow for balanced assimilation of the expected population.  These settlements can attain a high quality economic performance and stable social environment.

2-  The discovery of extensive underground reservoirs in the western desert facilitates desert development and put all resources to economic use to support the new settlements.

3-  Big urban centers are suffering from many problems which can be solved by new arid settlements that can be the key factor in the development of a national policy for population.

4-  Their dry warm sunny climate and air quality make it an attraction for a winter resort industry which can contribute to the national income.  New arid settlements could provide viable centers for an active tourism and resort industry.

5-  The high level of solar energy is a major resource of arid lands, it can contribute much needed energy resources, by using viable technology, for both domestic and international consumption.

6-  The arid lands of Egypt represent the boundaries of Egypt and its limits with Israel, accordingly they have to be reconstructed to contribute in the national defense.

7-  Arid lands development would reduce the problems of the valley as it would conserve the existing agricultural land in the valley and absorb urban and rural population growth and industrial expansion to new centers away from the valley.

8-  Arid lands are virgin lands, which makes it possible to apply modern technology and control the planning process more than in the valley.

To sum up, we can conclude that the Egyptian arid lands have unique features such as the high mean duration of sunshine, minimal rainfall, high levels of solar radiation and high temperature.  In addition, they suffer from remoteness, so that they have large areas with very small population.  This very small density and dispersion create natural barriers such as the transportation cost and lack of communication.


Moreover, the Egyptian arid lands have water scarcity and deficiency of  suitable land for agriculture.  On the other hand, they have abundance of touristic assets and mineral and energy resources.


Thus it seems apparent that some of these unique features of the Egyptian arid lands represent obstacles to their development.  These are their harsh climate, remoteness, limited resources, and water scarcity.  However, they have different potentialities for various economic human activities such as mining, industry, energy generation, tourism and most important of all the establishment of new settlements.


In fact the huge arid lands of Egypt represent the most available and feasible location for new settlements which would absorb the accelerated expected population.


To examine the trends of the governmental strategies the researcher has reviewed the report issued by the General Organization for Physical Planning in 1998 titled " The Map of Development and Reconstruction for Egypt up to Year 2017".  According to the this report, there are six objectives for urban development in Egypt:


1- The spread of urban development and achieving geographical and 

     demographical equilibrium.


2- The rapid urban development  with the least possible cost.


3- Urban development with the highest economic efficiency.


4- The achievement of strategic political objectives.


5- Social and economic justice among the different regions.


6- The achievement of economic equilibrium.


As a matter of fact, the report has assured that the preferable areas for development will be the ones that will be able to achieve the greatest number of the six mentioned objectives; accordingly, the areas with the highest priorities for urban development are:

A- First Priority:  the six objectives will be achieved. South of Upper Egypt  around Aswan city and Naser Lake, North Sinai, East side of Suez Canal, West and East coast of Sinai.


B- Second Priority:  five objectives will be achieved.  Arid areas around Nile 
Valley, external boundaries of Delta, some areas of the North West Coast, and 
North of Suez Gulf.


C- Third and Fourth Priority:  three or four objectives will be achieved.  Red Sea 
Coast, West side of Suez Canal.

D- Fifth Priority:  two objectives will be achieved.  Most of these areas are within 
the regions with economic potentialities in the Southern boundaries of Egypt on the Red Sea Coast (Abu Ramad- Halaib- Shalatin),  the southern areas of Naser Lake; in addition to the areas with water resources in the Oasis (Dakhla- Kharga- Baharia) and the area of East El-Ouwinat.


After reviewing the significance and the promising resources of the Egyptian arid lands, in addition to the trends of the governmental strategies up to year 2017, it seems apparent that the future urban development will be in the arid lands; thus future planners which are now the students of today should be qualified educationally with respect to the urban development in arid lands.

In order to account for the attributes and potentialities of this different climatic region, educational institutions need to adapt their planning curriculum to suit the natural environment of arid lands and to surmount the constraints of their limited resources and unique features since arid settlements represent the most available location for new settlements.


In fact, the planning curriculum should view the desert environment as capable of supporting larger human populations due to the accumulation of human knowledge which enables mankind to utilize and exploit new resources after adopting innovative ways of education strategies.  The following paragraphs will clarify some recommendations with respect to the planning curriculum of some courses:

Regional &Urban Planning Courses:

Arid zones are characterized by various conditions that can be affected by different combinations of physical determinants.  Planners must decide which conditions are desirable and adopt criteria designed to maximize them in selecting the best site for a new settlement in the arid zones.  A listing of such criteria for use in site selection is necessary, so the following physical criteria should be considered:


1- Land sufficient to accommodate the planned population.


2- Water resources for daily consumption by homes, industry, and services.


3- Accessibility via standard transportation systems.


4- Local resources to employ at least part of the city's population.


5- Comfortable climate conditions for healthy living and working.


As a result of the water scarcity, there is a need to prohibit certain kinds of industries which are based on the water such as steel plant or food industries.  In contrast, electronic industries, for example, are suitable for the arid zones because they are not water based.


Moreover, El-Zamly, H. (1994) has proved that the arid settlements' system is different from the humid ones with respect to four major aspects:

1- The arid settlements' size is smaller than the humid one.


Aridity reduces the supply and raises the demand for water ( and other utilities) , increasing the water cost and consequently, decreasing labor supply, at given nominal wages.  As a result of the small labor force, population is also smaller in the arid than the humid settlements.  The settlements' size decreases with the low labor supply productivity  because the output quantities will tend to be reduced.


2- The functions in the arid settlements are mainly mining and tourism while 
those of the humid ones are industry and agriculture.

The arid settlements attract activities which exploit their resources such as minerals, petroleum, and tourism and at the same time they can afford the high cost of water.  These activities can be restricted to mining, tourism, and petroleum exploration which can achieve high profits and provide high wages to their workers who can afford the high water cost.  This means that the scarcity of water leads to an increase in its cost which restricts the feasible activities in the arid settlements to limited types according to their affordability to the water cost.  


3- There is no hierarchical diversification in the arid settlements while there 
is in the humid ones.

The settlements' dispersion and their limited quantities and qualities will generate small settlements' size which have small service areas with insufficient size to establish the market for different commodities.  Moreover, the resources' dispersion causes a high transportation cost to get benefit from them.  The limited available resources will cause arid settlements to be arranged in almost the same size level without any obvious hierarchical differentiation.


4- There is less internal trade among arid settlements than their does exist 
among humid settlements.  However, there does exist external trade between 
the two types of settlements.

As a result of the similarity of the arid settlements resources, and according to the comparative advantage principal, each arid settlement will tend to produce goods without trading with each other.  Moreover, the arid settlements have a scarcity in very important needs such as food, water, and clothes.  This scarcity motivates them to trade with the humid ones.  To sum up, the arid settlements have low diversification and in turn low internal trade among them and high external trade with other non-arid settlements


In fact, the planning curriculum should reflect the differences in both the site selection and the settlements' system of arid lands from that of the humid ones since they have a direct impact on the estimation size and type of activities.
Urban Design & Architecture Courses:



In arid zones, more than in humid regions, the physical elements are socially and economically crucial.  Close consideration of land forms, and physical planning properly adjusted to climatic stress can lead to living conditions that moderate the climate of the city.   


Urban forms may create physical, social, or economic settings that create new problems and therefore also require adequate solutions.  Thus the basic urban form must provide maximum shade and allow minimum reflection in streets, alleys, open spaces, or any other public spaces, as well as within houses during most of the day in all seasons.  The new form should also minimize indirect solar radiation to avoid heating the air , and should moderate the effects of winds.


The narrow, winding alleys and streets, which block sunlight, are relatively cool and also break stormy winds.  Compact urban areas can have micro climates that reduce dusty wind and solar radiation.  To be compact , a physical unit will also feature the close proximity of land uses, such as places of work, residences, shopping areas.  A compact form can reduce the length of utility networks, the maintenance they require, and the expenditures of energy and thereby prove economical.


No matter what function the arid zones serve, the construction of settlements of different forms and functions which respond to the unique nature of a desert climate will be needed.  Planners of arid cities must develop unique physical configurations and forms to meet the climatic stress, for energy shortages and lack of funds are likely to make it impossible to solve all the city's problems with technology.


Bradford Perkins (1978) states that several design features should be followed and others avoided.  First of all, long, broad, straight streets oriented in the same direction as the prevailing wind are to be avoided.  Second, berms, buildings and other features should be used as windbreaks.  Third, shaded walkways should be created using man-made  features such as attached housing forms, narrow streets, and covered passages or by using natural features.  Fourth, a combination of wind and shade should be used to create private open spaces such as private courts.


Bradford adds that a project in an arid region should maintain these points;  first of all, the significance of light and heat will usually be reflected in the lighter colors, the simpler forms, and the types of construction used in arid-region structures.  Second, the lack of a lush green environment and the shortage of low-cost water have made concentrated man-made landscape areas critically important design features.  Third, the escalating energy costs, combined with the severe climate of most arid regions, must be reflected in energy-conscious building design.


Moreover, the first population pyramid will consist of young bachelors (18-30) and young married couples, with and without young children.  Planners must consider in detail the effects of such a demographic structure of the new arid city on requirements for space, services, and jobs.  Housing plans must accommodate the various groups in terms of types, size, quality, and schedule of development.


To sum up, in arid regions, the objectives of the urban design are to minimize solar exposure during the summer without inhibiting the potential for natural ventilation. 

Landscape Design Courses:

One definition of arid land is an area that does not support continuous vegetative ground cover (Baruch Givoni 1985).  This means not only that such a cover must be artificially introduced and maintained, but also that desert land, once thus disturbed, will not recover and must thereafter be deliberately treated in some manner.

Ground water is limited and often poor in quality, much of it being brackish.  We can desalinize it but the energy requirements are enormous.  Therefore, the shortage of water makes the excessive greenery is simply inappropriate.  In arid regions we must reduce unneeded land area, use plants with restraint, and utilize the structural systems to the cityscape to provide shade, contrast, form, texture, and protection.


Ground surface without vegetation, irrigation or pavement, may constitute a source of local dust.  Therefore, in the landscape design of outdoor space, the least amount of area should be left uncovered (Baruch Givoni 1985).


However, plants can have a significant impact on reducing the rate of heating during the summer, and the effect of dust in the urban space.  There are three advantages for plantation.  1- Plants have a low heat capacity and thermal conductivity.  2-  Plants reduce the wind speed and the fluctuation near the ground.  3- Plant leaves can function as dust filters.


As a result of the limited resources of water and the harsh climate the landscape designer should assign special plants which can grow with little amount of water.  Paving with traditional materials such as asphalt or concrete is a common solution, but in the arid lands it is obviously, it is not always an appropriate one.  Therefore paving materials should be made from materials that are compatible with the harsh climate to avoid sunshine absorbing.


To sum up, private and public open space, both planted and unplanted, is an integral part of planning for comfort in the hot-dry climate.  By preserving the natural form of the land, maintaining the ground cover of indigenous desert plants, and planting trees which provide shade and barriers with less water, it is feasible to restrict the negative effects of local dust storms and intense solar gain. 

Conclusion:


Finally, it can be deduced that special emphasis should be given to desert development since it represents the future avenue of research and studies and the aimed reservoir for population growth.  The need for fostering new educational strategies in urban and regional planning curriculum is a must to cope with the challenges of the 21st. century.  In fact, the courses of  regional andý urban  planning, urban design and architecture, and landscape design should be adapted to respond to the unique features of the Egyptian arid lands.
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