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ABSTRACT: Siwa oasis is a natural depression about 23m below sea level. It occupies an
area of 1050 km2. Siwa depression covers some 250,000 feddans, of which about 23095
feddans are currently cultivated in 2010. Agriculture represents the main source of the Siwan
economy, essentially focused on cultivation of dates and olives which cover about 93.4% from
the cuitivated area. The total number of inhabitants in Siwa was about 23,745 residents in 2010.
It suffers many environmental problems: water logging, soil salinization, the inefficiency of
disposed drainage water systems; deterioration in land productivity, Agriculture represents the
basis of the Siwan economy.

The article aims to improve the social and economic of Siwa, through improve environmental
conditions is conducive to improving soil and Groundwater, which leads to increased
productivity, and thus increase the income of farmers and social indicators to achieve
sustainable development. The rate of change depends on the extent of progress in reduce the
Environment problem; using the development of mathematical models the Autoregressive
Integrated Moving Average (ARIMA) with geographic information systems (GIS) and Remote
Sensing (RS) that lead to the assessment of sustainable agriculture development, as well as its
impact on social and economic of the Siwan community.

The present social and economic impact of environment problem (2010): the cultivation of olive
in Siwa Oasis loses annually about 64.83 Million LE against 40.67 Million LE of date palm,
which amounts to 105.50 Million LE annual. The future economic impact of environment
problem (2030): The cultivation of olive in Siwa loses annually 248.23 Million LE versus 127.17
Million LE of date palm, which amounts 375.40 Million LE annual result of the environmental
problems, hence there is need to improve the environmental situation, Solving the
Environmental of Siwa problem to achieve sustainable development: Put restrictions on the
arbitrary digging of wells. Redeveloping the agricultural drains and irrigation. Pumping
part of the excess water outside the Oasis to the Tabaghbagh Depression which cost
about 13.29 US$. The organizational situation should be resolved as quickly as
possible.
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INTRODUCTION estimated reaches 35 million m® which
Siwa oasis is a natural depression of causes significant water logging (Ministry of

about 23m below sea level. The total irrigation, 2006).

number of inhabitants in Siwa was about
23,745 residents in 2010(SIC, 2010). The
main activity of Siwa oasis is agriculture
which depends upon the groundwater that
outflows from about 1435 wells and springs,
giving a total annual discharge of the order
275 million m®. Out of which, about 240
million m® are used as in different activities,
while the remainder goes to the natural
lakes. Thus, the annual surplus groundwater

Siwa depression covers some 250,000
feddans, of which about 23095 feddans are
currently cultivated in 2010. Agriculture
represents the main source of the Siwan
economy, essentially focused on cultivation
of dates and olives which cover about 93.4%
from the cultivated area, with limited
cuitivation of other crops for home
consumption, and small numbers of
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domestic animals for home use. The animals
are an integral part of the agricultural system
(IUCN, 2000).

The article aims to contribute to the
social, economic and environmental
development of Siwa through a conservation
of natural resources and the sustainable
development of agricultural production so as
to increase the household income of the
rural population. Sustainable agricultural
together with the diversification of economy
pursued by the Siwan community and
controlled by them is a crucial element for
the strengthening and defence of the local
society which would, in turn, help it in taking
care of environmental conditions, their
impact on agriculture to identify priorities for
developmental beginning with areas of high
potential  and less  vulnerable to
environmental problems.

The Research Problems

Siwa Oasis suffers many environmental
problems, the most important of which can
be classified as follows:;

1. Rising groundwater table ievels in the soil
zone during summer and winter
especially when the profile is thin, which
causes water logging for cultivated land
(Parsons, 1963). This leads to
salinization and consequently soil
deterioration which in turn results in
lowering crop productivity by more than
60%. (Abo Ragab, 2010).

2. Random and constant drilling of shallow
water wells and improper water
management, in additional to the
inefficiency of disposed drainage water
(Misak, 1988), have contributed to an
increase in the deteriorated lands that
reached 475 km?  representing
aboutd5.24% of the overall area in the
oasis in 2010.

3. The distribution of irrigation and drainage
systems affects the rate of evaporation
during the summer (25 mm/day) leading
to the development of a thick salty layer
that hampers agricultural activities (El
Hossary, 1999)

4. The groundwater affects the foundations
of buildings or the development of cracks
in the walls due to water fluctuation
{Eman, 2005).

All these reason's  collectively
contribute to; (a) water logging, (b) soil
salinization, (c) increase of the surface area
of the water ponds from 49.9 Km? in 1988 to
89 Km? in 2010, (d) the rise of the water
level in the soil deposits by 4.5 cm/year, (e)
deterioration of land productivity and, (f)
reduce the household income of the rural
population.

Objectives

The article aims to contribute to the
conservation of natural resources and the
sustainable development of agricultural
production so as to increase the household
income of the rural population of Siwa Oasis
with full involvement of the community
focusing on;

e better use of natural resources (soil and
water) and contributing to the
conservation of the environment with
improving the living conditions of the rural
people;

o developing the knowledge  and
consciousness of the Siwan population
concerning natural resources
management and micro-planning;

e a viable development strategy for local
institutions.

The major issues around agricuitural
sustainability are increasing land productivity
through water quality and use, soil,
biodiversity, income risks, food safety and
rural development.

Methodology
In order to achieve ‘the sustainable
agriculture development through

conservation soil and water management
objectives, the principal research
components and activities are:

1- The production of different layers for a
Land Use / Land Cover Map for the

1720






























Abo-Ragab

The second model, cultivated area
unaffected by environmental probiems,
productivity is expected to be about 6.86
and 7.38 tonnes of olives and date palm,
respectively. Table (5) shows that the
agricultural area is expected to be about
59523.81 feddans.

It was assumed that cultivated area of
olive and dates palm is the same proportion
as the base year (2010), with an area of
olive and palm around 93.40% of the
cultivated area.

Two models were applied to measure the
economic impact of desertification on
agricultural production of olive and date
palm in 2030.

The first model: Studying the economic
net revenues for olive and date palm if
environmental problems continued in Siwa
Oasis in 2030.

Data in Table (8) show that the cultivation
of olives in Siwa oasis achieved annual net
revenue about115.7 Million LE. while 83.00
Million LE of date palm, which amount 198.7
Million LE in aggregate.

Second model: Studying the economic
net revenues for olive and date palm if
environmental problems get resolved in
Siwa Oasis in 2030.

Data in Table (8) reveal that the
cultivation of olive in Siwa oasis achieved
annual net revenue of 363.93 Million LE. For
210.17 Milion LE of date palm, which
amount 574.23 Million LE in aggregate.

The cultivation of olive in Siwa loses

annually 248.23 Million LE versus 127.17
Million LE of date palm, which amounts
375.40 Million LE annual result of the
environmental problems, hence there is
need to improve the environmental situation.
This can be done through intervention by the
state, but must be contributed by farms

Sawy.

6. Economical impact in case of
overcoming the environmental
problems.

Table (5) shows that the lakes area was
decreased about 120.87km? representing to
about 70.51% and marshes to about 865.43
km?, representing to about 96.33%, while
the cultivated and other areas were
increased about 110.78 and 873.26 km?,
respectively.

The income of cultivated olive is
expected to increase annually to 248.23
Million LE against 127.17 Million LE Of date
palm, which totally amounts 375.40 Million
LE annually, resulting from overcoming
environmental problems.

7. Social Impact in case of
overcoming the environmental
problems.

1- Improve health of inhabitants.

2- Minimize the number of harmful insects.

3- Enhance the quality of life of farmers
and society as a whole

4- Satisfy human food needs

5- Enhance environmental quality and
natural resources

6- Employ natural and biological controls
for pests and disease

Table (8). Estimating the average earnings achieved as a result of environmental

degradation, 2030, Million LE.

Statement Profit for first model Profit for second model Unrealized profits
Cultivated affected by Cultivated unaffected Desetrtification
Environmental problems by Environmental
problems
Olives 115.7 363.93 248.23
Date Palm 83 210.17 127.17
Totals 198.7 574.23 375.40

Source: collected and calculated by field research and tables (3, 5, 6, 7).

1730




Sustainable_agriculture development of siwa oasis, western desert, Egﬂat

Conclusions

Social and economic impact is a
consequence of what had been achieved
environmentaily; hence the environmental
impact has a socioeconomic return. To
improve environmental conditions in Siwa
Oasis, it is conducive to improve water and
soil characteristics, which lead to increased
productivity, and thus increase the income of
farmers and social environment. The rate of
change depends on the extent of progress in
reducing the problem of groundwater and
natural resources to reach the normal rates.

if the environmental problems are
unchanged, Siwa will turn into a connected
lake within a period of 15 years. The local
inhabitant will lose all opportunities for life
in Siwa Oasis and therefore will be
migrating.

The previous solutions are based on
Siwa oasis data but many other countries
suffer from the same problems so this model
can be applied on many other parts of the
world.
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