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GENERAL INTRODUCTION
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1.1, Introduction :

All forms of life on carth depend on water. Humansg
use water for many purposes, drinking, irrigation fisheries,
industrial brocesses, transporation and waste disposal., In
recent years however, the enormous impacts of humans on natu-
ral systems have been rocognized, It haz been further estab-
lished that any brogram to regnlabte human activities invol-
ving water must be based on an understanding of natural pro-

cesses affecting the water cycle,

In many areas of the world especially in the arig
zones, water is and has been g scarce commodity, World
water resourses are being increasingly strained to meat re-
quirements from the growth of population, increasing indug-
trialization ang intensified, agriculture, The exploitation
of more water resources is ossential and therefore greak
efforts have to be made to develop the availsble water re-

sources,

The Nile is usually considered the longest river in
the world., It represents the only major renewable source
of water in an extremely arid zone. More water for irrgiag-
tion became available with the building of the old Aswan Dam
in 1902, ‘When enlarged in 1912 and again 1933, it reached
a total capacity of 6x109 m3 of water. The constrqction of
the Aswan High Dam (1960-1967) eliminated the Nile's seago-

nal floods and allowed all agricultural land to be brought
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under pernnial irrigation,

Egypt has a total land area of about one million
sz. L% belongs to arid and semi arid regions, of which
3.75 x 106 Feddans of aAgricultural land are concentrated in
the Delta (Ministry of Irrigation 1981). The water of the
River Nile isg not sufficient for the purposes of signifi-
cant expansion of the cultivated areas oubtside of the
ile Delta and also Valley and increasing the exigting
cropping intensity, Thus, agricultrual development plans
depend mainly upon better ugse of existing water sources,
and development of new water resources. One of the main
technical problems in water &o optimite crop growth ig,
therefore, to establish of the quantity of water to be
applied for irrisation of a particular area and the qian-—
tity of drainage water ang salinity that may be removed
from the soil in order to meset the optimal growth situa-

tion of the crops.

About half of Egypt's population is involved in
agricultural, The gilty clay layers used for crep growth
average 10 m in depth and overlie thicker layers of sand
and gravel. Lighter textured g0ils occur along the frin-

ges of the Delta and in the Nile Valley,

At present approximately 2-3 billion m’ of draie
nage water ig being reuged for irrigation purposes Yearly,

Land development projects are planned that will reguirae
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another 4 billion m3 of drainage water in order to supply
part of envisaged extension of the agricultural acreage

in the futbure.

Under the present condibtions about 15% of drainage
waters with snitable quality is reused (Rijtema and Roest
1982) but an enormous quantity of potentially useable
drainage water is flowing to the sea. 4 portion of this
water that has a low salinity could be reused or gaved
making irrigation water available for additional areas to

be reclaimed.

The ultimate goal with respect to the use of the
drainage water resource is 10 billion m3 yearly to be

reached by 1990,

The acaeptance of the reugse of drainage water as
an official policy in water management requires a careful
and detailed understanding of the processes controlling
the salinity of drainage water, groundwaters and the quan-

tities of water represented by each of the major loss

terms @

l. Evaporation 2, Transpiration

3. Seepage,

Variations in the stable isotope composition of
water (ratiosgs of heavy isotopes to light isotopes 018/016
and H2/Hl) are extremely sensitive to evaporation in drai-

nage water and these variations could provide a potentially
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precise indicator of the total amount of evaporation which
has occurred, 3Since transpiration produces very little
chanze in the stable isebtopic composition of water paning
through irrignted fields, Gaging information combined

With the stable isotope data can indicate directly the effi-

ciency of water use in the entire irrigated crop system,

Calibration of the stable izotopic composition data
to the amount of evaporation loss c¢an bae accomplisined by
sequantital sampling of water from an open pan filled with
irrigation water and allowed to evaporate to small fraction
of initial volume. Thus samples from experimental gvapora-
tion pan and from drainage water can be provide new informa-

tion on the efficiency of irrigated water use.

The stable isotope data combined with chemical data
can be used to indicate the scurces of salinity in the drai-
nage waters. These data can help in resolving the rela-

tive contribution of saltg from

1. evaporative concentration,
2. 801l leaching,
3. possible upward mixing of marine salts in areas

with potential input from intrugion of sea water

into deeper groundwaters,

Salinity increases derived from goil leaching
should produce no change of the isotope composition of

drainage water, while thoge resulting from either evapora-

tion concentration or mixing of marine water would be
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accompanied by large stable igotopic changes. The changes
of astable isotope composition induced by these latter two
brocesses are very different and should be possible to be

largely resolvad in combination with chemical data,

Together with hydrological and hydrochemical in-
vestigations of water resources, radiometric investigation
are also important. The determination of tritium content
present in undergroundwaters is a useful tool for the deter-
mination of the age of recharse of these waters, It gives
an idea about whether groundwater are "pold" or rapidly re-
charged from modern sodrces. Applying tritium dating tech-
nique, the recharge rate of gromdwater bodies can be compu -
ted in selected areas., This tracer has bheen present in
high concentrations in irrigation water only since the mig
1950%'g with the highest concentrationg bresent in the
middle 1960's, Thug groundwaters frem the Nile Delts
having amount of thig isotope comparable %o those present
during peak years, have been recharged to a significant ex-
tent from the irrigation network and annual flooding of
the Nile River between the late 1950's and the late 1960's
while groundwater free of tritium have not been recharged

within the last 30 years,

The combination of evaporation pan stable isotopes
data and chemical data in drainage waters from the Nile
Delta and tritium data from selected groundwaters, should

provide important new information for management of the
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