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ABSTRACT
The Economic Evaluation For Using The Water

Resources Within The New Soils

The Egyptian agriculture is considered the main source to provide
the population with food and clothing, it is one of the most important
resources of the national income where it contributes with about 31% of
the Gross Domestic Product (GDP), it employs about 34% of the total
Egyptian employment and faces a group of determinants where the land
and water occupy the first place among them, then comes the irrigation
systems, therefore the water importance as the life support appears, since
without water the seed won't germinate even if the suitable land was
available. The importance of the study lies in providing a model for the
economic evaluation for using water resources as they are the main
determinant for any horizontal expansion in Egypt, and within the new
and desert lands. The study aimed at identifying the water resources
available in Egypt in general and groundwater resources in particular. Ras
Sidr Town, South Sinai governorate was selected as a study sample. Ras
Sidr is considered one of the first agriculture centers in South Sinai where
the planted area estimated to about 8.5 thousands feddans of the total area
cultivated in South Sinai which is about 18.6 thousand feddans. The study
showed that the groundwater is the main source of water required for the
majority of the agriculture within the region, also the importance of
choosing the suitable crops for using there waters and according to the
water salinity (availability) and in the light of the investment direct to

land reclamation and uses of groundwater resources within these lands.
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Summary

The Egyptian agriculture is considered the main source to provide
the people with food and clothes, it is one of the important sources of the
national income where it contributes with about 31% of the GDP and
21% of the total LEgyptian cxports, it employs about 34% of the total
Egyptian labour force. It 1s necessary to provide the agriculture supports
so that it can play its role, these supports faced with a group of
determinants where land and water occupy the first place among them.
Land and water arc two sides of the development triangle, the third side is
the irrigation system used to irrigate crops. Accordingly, without watcr
seeds don't germinate even if the suitable land was available.

In the past agriculture played its role in satisfying the food needs
and in exporting the surplus, but due to the increase of population growth
ratc comparcd (o that ol agricultural land arca, this besides the farmer
practices which jeopardized the agriculture and limited its ability to meet
its obligations. Among these practices were shoveling, degradation and
constructing housing and other projects.  During the last three decades
about 22500 feddans were deducted this besides the increased emigration
from rural to urban areas or from rural areas to petrol sector, all this has
led to a reduction in the agriculture participation in providing food, and
raw material. Thas, asked for the necessity to scarch for practical solutions
that could be easily achieved for the agricultural development. Vertical
expansion policy through solving the old land problem by raising their
productive  efficiency via implementing soil properties improving
projects, rationalization the irrigation water usc, development of irrigation
systems and developing the agricultural production procedures. On other
hand horizontal expansion of new land was important to encourage
investments n desert to minimize unemployment and increase the

agricultural share in GDP.



The study aimed at defining and determining studies and
researches related to water resources within the new reclaimed lands and
the best economic ways to use these resources. This can be achieved
through, agricultural mechanization, planting new varieties of seeds,
define the available water resources in Egypt in general and the
groundwater resources in particular within the new reclaimed and desert
land, and identifying the available and possible crop patterns within the
new and old land and the economic return of each in the light of the
available and possible water resources and evaluating the different ways
of irrigation systems especially in the new land and ways to obtain the
groundwater resources and their use. The methodology of the study
depending on the descriptive, statistical and quantitative analysis of the
available secondary data as well as cross section data collected from the
study sample.

The study included four chapters in addition to the introduction,
summary in Arabic and English, results and recommendations.

The introduction included the importance, objectives and problem
of the study, data sources and methodology.

The First chapter dealt with review literature of the studies and
researches conducted in the field of the water resources and the new land
with respect to data sources, methodology and results.

The second chapter dealt with water, land and irrigation systems.
The traditional and non traditional water resources in Egypt and their
potential were highlighted. More detailed investigation was given to the
groundwater and their potential at present and in future. In addition to the
above modern irrigation systems were explained as the best and efficient
irrigation methods within the new and desert lands in particular. The
traditional water resources are represented in the river Nile, storm water,
floods, groundwater while the non traditional water resources are

represented in the agriculture drainage water, treated sewage sanitary



water, and desalination of sea water. Thereafter water resources uses were
highlighted as for agriculture, housing, industry and navigation.

The second part of that chapter dealt with land resources regarding
area and their classification with respect to its productivity. Accordingly,
the cultivated area was estimated to be about 8 million feddans. Also,
land reclamation development in Egypt was explained and divided into
seven phases, the first before 1952 revolution, the second from 1952 until
1960, the third from 60/61 to 64/1970, the fourth from 70/71 to 79/1980,
the fifth from 1980 to the end of 1986, the sixth from the end of 1986 to
1997, the seventh is the contemporary period and a future view in the
light of the horizontal expansion strategy till the second decade of the
twenty first century. The third part of this chapter completes the
development triangle of water and land, which as the irrigation methods.
In the light of this the irrigation methods are different according to the
available water quantity, its location and time of application, while
selection of the irrigation methods is attributed to a group of controls at
the top of which are the availability extent of water quantitatively and
source of this water, type and age of the crop to be irrigated and its
growth phase, this besides the prevailing atmospheric conditions, farmers
experience and other controls required by the water application method.
There are many irrigation ways each differs from others according to
what previously pointed to at controls and calibres in this part focused
was put on these systems which suit the agriculture within the new and
desert land, in addition to advantages and disadvantages of each system
was highlighted. There are three irrigation systems which are: surface
urrigation, drip irrigation, and sprinkler irrigation, each irrigation system
has its advantages and disadvantages, the economic factor is considered
the preference basis when selecting the appropriate irrigation method.

The surface irrigation (flood irrigation) is the prevailing system
within more than 90% of lands planted in Egypt. This system is usually



used in case of abundance of irrigation water and is used in old lands in
the delta where a high percentage of salinity and alkalinity exists which
nced to removed.  Surface irrigation 1s considered the easiest and
cheapest 1rrigation method and the lowest investment cost of irrigation
water networks compared with the cost at the other systems, also it allows
salt removing from soil. Drip irmgation system, which is used since 1960
where the cultivated crops are irrigated by dropping water from drippers
placed on distribution pipes with slow rates.

[t became necessary to use the modern irrigation systems which
help i achieving the optimum use of irrigation water in reclaimed areas
and desert land. With respect to our local circumstances, it 1s the more
widely used system in the desert land or under the condition of
greenhouses. Sprinkler system, which spreaded in the last half of this
century in the dry and semi-dry regions to irrigate the majority of crops in
all land types, especially in the reclaimed desert land.

The third chapter deals with the study sample of Ras-Sidr town in
South Sina1 governorate where Sinai peninsula is considered the strategic
depth for Egypt from the East. After Israel withdrawal Egypt started {o
develop Sinai in the fields of agriculture, mining, tourism and industry.
The main determinate factor of development within all these activities 1s
waler especially in agriculture, the development of water resources in
Sinai 1s considered the corncrstone for every, expansion projccts area .
About 127 thousand feddans were assigned for public sector to be
reclaimed in Sinai which represent about 40.6% of the total area . Total
investments allocated was L.E. 387 thousands which represents 36% of
total investments allocated for the expansion projects in the five year plan
92/1997.

At new projects about 153 thousand feddans is assigned for public
sector 1o be reclaimed which represent 76.5% of total area allocated to the

new projects, their investments are about L.E. 446 thousands,



representing 64.3% of total investments allocated to the new projects
within the five year plan 92/1997.

The study pointed out that Sinai peninsula has touristic, industrial
and agricultural numerous resources, in the light of this Egypt gave
importance attention to develop these resources, at the top of these
resources land and water, since the availability of these rcsources is
considered the backbone for any possible development. Also this study
dealt with the land and water resources in Sinai and reasons of choosing it
as a sample of the field study.

Sina1 peninsula is divided to three land groups with respect to their
suitability for agriculture, first group include the good land suitable for
agricultural expansion and estimated to about 900 thousand feddans, the
second group includes the lands having medium suitability for plantation,
which estimated to about 1300 thousand feddans, and the third group
which is the land of limited exploitation of unsuitable for the agricultural
exploitation.

Water resources in Sinai peninsula are represented in rain water
and flood water. The estimated quantity which can be useful 1s ranged
from 90-235 or about 90.235 millions m*/year according to the density at
the rainy storms, the majority of those storm rains are concentrated in
North Sinai. Groundwater and their future possibilities is estimated by 20
millions m’/ year from the deep groundwater, where water depth varies
between (300-500m), these waters are concentrated in south Sinai.

Sinai is divided into two governorates North Sinai and South Sinai.
North Sinai is about 31 thousand km®, which is greater than the Delta
area, and characterized by availability of flat rich land with alluvium,
which makes most of its land suitable for agriculture.

Agriculture is concentrated in different areas of North Sinai, these
areas are characterized with new and advanced ways of cultivation not

available in the valley. Irrigation system, are drip and sprinkler. The



planted areas are concentrated at four centers, Al-Arnish, Bear Al-Abd,
Sheikh Zwied and Rafah, water suitable for agnculture is limited to rain
and flood water only.

South Sinai governorate area is about 28 thousands km’, its soils is
characterized by calcium percentage rise and existence of salts in land
and water. There are many deep and shallow groundwater wells. South
Sinai depends on groundwater in agriculture and doesn't depend on rain
except for small percentage. Drip irrigation system 1s prevail, where,
sprinkler irngation shouldn't be followed due to great salinity percentages
in water which damage the buds of plants and precipitates the salts on the
plant leaves. There are eight administrative centers which differ with
respect to the planted areas such as Ras Sidr, Tur Sinai, Abou Zamma,
Abou Radis and Nweheb, where Ras Sidr 1s considered of first
agricultural centers, thercby there are other three centers which are
Dahab, Sant Catrine and Sharm El Sheikh free from any type of
agriculture since they are considered touristic and religious areas. Crops
which are cultivated in South Sinai arc olives, vegetables, fruit field
crops, and pulm trees. Olives is considered one of the most important
permanent crop followed by fruit, vegetables and field crops, while palm
trees is concentrated in Newebeh and Tor Sinai. Accordingly, Ras Sidr
Town was chosen as a study area for many reasons, it considered of first
centers in terms of cultivated area and has the largest number of wells and
diversity of the planted crops, also 1t 1s considered as attraction district for
the inhabitants, and because of the research station subjected to desert
research center, and availability of most irmgation systems (drip and
sprinkler). It contains three regions suitable for agriculture which are Ras
Sidr, Abou Sowaera and Al Basasia with an areas of 4811, 3208, and 48]
feddans respectively, and the total planted area 1s 8500 feddans.
Agriculture 1s considered the most important activity where the majority

of mhibitents are engaged in the land cultivation. [t was noticed that only



850 feddans were cultivated in 1995 were reached to about 8.5 thousands

feddans in 1998. Ras Sidr 1s characterized by the existence Ras Sidr

Valley region, this is a narrow valley but it is characterized by large

groundwater storage where it can meet the irrigation requirement for

about 15 thousand feddans. The estimated volume of deep groundwater

amounted to 5 million m’.

From the above mentioned it can be said that:

- The cultivated area has been increased in southern Sinai from about
1.2 thousand feddans in 1990 to about 8.5 thousand feddans in
1998.

- The actual inhabitants in southern Sinai was increased from 6
thousand to 67 thousand between 1990-1998, were the number of
inhabitants involved in agriculture were increased from 3000 to
4000 within the same period. On other hand, inhabitants in Ras
Sidr were increased from 8 thousand in 1990 to 16 thousands in
1998 and those are involved in agricultural are increased from 450
persons 1990 to 12.5 thousand in 1998.

- Education status of the inhabitants turned out to be the secondary
schools technical diploma are dominant in the educational domain.
Also the married people as social status are the majority in the
cducational domain.

- The shallow groundwater wells counted to 82 wells serving about
1205 feddans where the deep wells counted to 18 and served an
area of about 394 feddans.

- The cost of establishing a drip irrigation system unit amounted to
L.E. 1650 per feddan with a life span of five years.

- The fourth chapter dealt with the economic analysis of the data
collected from the study sample. Hundred farmers were
interviewed and a simple calculation about costs and revenues were

estimated. Also, yield per feddan of different crops cultivated were



estimated, in addition, net return per unit of water 1s estimated for
different cultivated crops. The following are some results of these
estimations:

* Yield of separated olives amounted to about 3.5 tons per feddan
where intercropping amounted to about 3 tons per feddan.

* The average yeild/feddan for intercropping wheat ammounted to
5.5 ardab (onc ardab =250 kg) and about 6.5 ardab for scperated
wheat. But for the intercropping barley yield/feddan amounted to
about 6 ardab and about 7 ardab for separated barley.

Statistical tests indicated that yield increaes was significant for all
crop except for Guava and barley.

Net return per unit of water used for Tomato, Apple, Fig, Gogoba
and intercropping barley, pomegranade, intercropping wheat,
separated wheat and Guava estimated at L.E. 1.88, 1.13, 1.01, 10.1,
0.86, 081, 0.53, 0262, 023, 0.21 per umt of water used

respectively.



