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Abstract: Currently, investigations on water salinity in Lake Qarun are rapidly increasing rapidly, because of
the important of this lake as a resource of salts and on aquatic ecosystem. Lake Qarun is, a saline basin, located
immediately northwest of Egypt (29°28.5\ N-30°37.5\ E). It is bounded on the east and south by the agricultural
cultivated lands, on the north by desert. The present result showed that the water salinity is low in the eastern
part of Lake Qarun and gradually increases north-westward. The lake salinity also is low in winter and high in
summer. These variations in water salinity of the lake depend on the quantity of drainage water inflow and
evaporation process. concerning salt budget result, about 84.54 million kg/year accumulate in Lake Qarun and
lead to obvious increase of its salinity by 0.07‰ / year.
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INTRODUCTION

Lake Qarun (Fig. 1), is a closed basin, occupies the
lowest pit of the Fayoum depression (29°28.5'N-30°37.5'
E). It is a regular basin with along axis of about 40km,
mean width of 6km, a mean depth of 4.2m, at 44 m below
the sea level [9]. The lake salts content are transported
through discharges of drainage water and accumulate in
the lake components [10]. In 1987, the hydrochemistry
ecosystem of the lake has changed as a result of EMISAL
plants operating. EMISAL plant was created on its
southern coast. The aim of the EMISAL project was to
extract of these salts through an economically and
technically efficient way.
Lake Qarun is suffering from many problems affecting
all aspects of its ecosystem. One of the problems in the
lake is the change in its annual salinity and consequently
its salt content, which had profound effect on its fauna
and flora. Several studies have been conducted on the
chemistry and biology at the Lake Qarun [11-14],
However, comparatively little studies evaluated the salt
changes in the lake. The main objectives of the present
paper were to, study the temporal and spatial water
salinity variations, estimate salt budget, forecast of the
salinity and determine the state of salinity in this lake.

Investigations of a lake hydrochemistry and its
temporal variation are increasing rapidly, because of the
importance of lake as resource of salts and on aquatic
ecosystem [1]. Saline lakes are often noted for their high
productivity and their considerable ecological importance,
particularly to endemic species and breeding migratory
bird populations [2]. Salt lakes occur in arid to semi-arid
environments whenever internally drained basins are
formed due to tectonic activity or dissolution processes
[3]. The salinity of lakes is conventionally considered to
be the result of the input salt content concentrated by
evaporation [4]. The main requirement for the occurrence
of such a system is that, at the lake surface, free water
evaporation exceeds precipitation [3]. In order to forecast
the responses of a lake to further perturbations, a better
understanding of its hydrochemistry (salinity) is required.
Study Area: Lake Qarun is a saline basin, located
immediately northwest of Egypt. The lake is bounded on
the east and south by the agricultural cultivated lands, on
the north by desert. It uses as a general receptor for
agricultural drainage water of the Fayoum Province. Most
of this discharge is brought to the lake via the so called
El-Batts and El-Wadi drains [5]. Lake Qarun is a source of
salt as Sodium Chloride, Sodium Sulfate and Magnesium
Sulfate [6], Fish as Solea and Tilapia [7] and tourism [8].

Data and Method of Analyses: Seventeen water samples
were seasonally collected from Lake Qarun during
2006. In addition to two sampling station for the main
drains (El-Batts and El-Wadi drains). Whenever possible,
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Fig. 1: Egypt and Lake Qarun map
salinity samples from the ground water were randomly
taken from the vicinity of the lake. The total dissolved
solids were measured by filtration of sample through
Millipore filter (0.45µ pore diameter) in an oven at 105°C
for 24 hour [15].
Mathematical framework for the salt budget in the
lake was established by the variation of salt mass in lake
result of salt accumulation from inlet minus salt outlet
[1-2]. Concerning to the results of the hydrological budget
of Lake Qarun [9], the salt budget of Lake Qarun is
expressed by:
SI + SG-SP = )SQ

DISCUSSION
The seasonal spatial variations in water salinity of
Lake Qarun are obvious. The water salinity is low in the
eastern part of the lake and gradually increased northwestward. This result is due to discharging of the
drainage water via El-Batts Drain at east and the absence
of water sources from northern side [16]. Also, the lake
salinity is low in winter and high in summer. These
seasonally variations in water salinity of a lake depend on
the quantity of drainage water inflow and evaporation
process [4, 10, 16-20].
The storing of agricultural drainage water in the lake
lead to increases of its salinity by time depending on the
climate conditions (evaporation) of the area [3]. The
variations in water salinity over the past century were
obvious (Fig. 4) and can be divided into two periods. First
before the year 1987 , whereas, the fluctuated Lake salinity
was obtaining (13.3 to 34.48‰) [21-22]. Second from the
year 1988 till now, after EMISAL plant is operating, the
water salinity is somewhat fixed and becomes around
34.5‰.
The above annually variations in Lake Qarun salinity
are inaccurate, due to the difference in methods of
analyses and also the sampling collection (number of
samples and their locations). Therefore the salt budget is
considered to be the accurate method for determine the
annually water salinity variation in the lake.
According to the salt budget of the lake, the output
part of the salt budget comprises turned out to be less
than the input by 84.54 million kg/year. This surplus part
accumulates in the lake and lead to increase of its
salinity by0.07‰/year. The increasing of water salinity

(1)

Where, SI is the dissolved salts input by the main drains
discharge to the lake, SG is the dissolved salts input
through ground water, SP is the salt outflow by water
pumping to EMISAL ponds and )SQ is the change in salt
content of the lake.
RESULTS
The spatial and seasonal variations of the water
salinity in Lake Qarun are shown in Fig. 2. The change in
water salinity is obvious. The lake salinity range from
29.2-35.4‰ in winter, 27.1-36.2‰ in spring, 29.3-38.0‰in
summer and 29.7-35.4‰ in autumn.
Concerning the salt budget (Fig. 3), the input via the
main drains (salinity of 1.0 ‰) is 419.56 million kg/ year
and the ground water (salinity of 1.02‰) is 70.36 million
kg/year. The output part of the salt budget comprises the
volume of flow from the Lake to EMISAL plant (salinity of
34.5‰), which is 405.38 million kg/year.
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Fig. 2: The spatial variation of the water salinity in Lake Qarun

Fig. 3:

The components of the salt budget in Lake Qarun
SI is the dissolved salts input by the main drains, SG is the dissolved salts input through ground water, SP is
the salt outflow by water pumping to EMISAL ponds and ? SQ is the change in salt content of the Lake

Fig. 4: The mean annually water salinity in Lake Qarun
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Fig. 5: The forecasted water salinity in Lake Qarun
in Lake Qarun is obvious in the present study and in all
other previous studies [5, 8, 10, 12, 16], but the ratios
imply changes; 0.35‰/year [21] and 0.33‰/year [22]. This
change in the variation ratio can be, attributed to extract
dissolved salts from the lake to EMISAL Plant.
Looking forward and using of the current result to
forecast the future evaluation the lake, the salinity should
considerably increase. Recently pumped water from the
Lake to EMISAL plant has helped to reduce the amount
of water salinity in the lake somewhat, but the problem of
variation still exists. The third purpose is to demonstrate
the use of the salt budget result to predict the long term
influence of future policies on the lake salinity. The salt
content and average salinity which are expected in future
may be calculated on the assumptions that:
C
C
C
C

also very difficult, that must be change in all Fayoum
irrigation system. Therefore the extracted salts from the
lake in the present time are considerably the only key for
stability of the lake salinity. This conception may be
achieved by extension in EMISAL plant or to crate at new
salt extraction plant, especially in the western and
northern side of the lake.
It could be concluded that, Economically, Lake
Qarun is important as a source of salts, minerals,
fish and biochemical products. The lake salinity is
balance between inputs and outputs. Since all inflows
contain significant concentrations of salts and
evaporating water none, salts accumulate in the lake
itself. The variation in dissolved solids concentration
threatens the lake ecosystem and the fish that
depend on this ecosystem. Study of past, present and
future water salinity is considered as a crucial tool for
studying aquatic ecosystems and finally of the
understanding of chronological changes in the Lake
Qarun ecosystem.

Lake Qarun water storage appears relatively stable.
The annual salts discharge via the main drains is
taken as 419.56 million kg.
The annual ground water provide of 70.36 million kg.
The annual extracted salt by the EMISAL plant is of
405.38 million kg.
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