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the High Dam Lake can lose up to 10% of its volume to evaporation annually (Mutua & Mtalo, 1,
Bauwens, W., 2005). According to Hassan (2013), the rate of evaporation over the northern region of
Lake Nasser is higher than the rate of evaporation in the south- ern part of Lake Nasser (Fig. 9). The
calculations revealed a rate of 7.64 mm per day as the annual mean evaporation rate with a max- imum
value in June of 10.63 mm per day and a minimum in December of 4.25 mm per day. The mean
evaporation losses are estimated to be 7.4 mm per day, equal to 2.7 m per year. The annual water loss
by evaporation was in order of 10.6 billion m3 (Elsawwaf & Willems, 2012). Water seepage from High
Dam Lake For the High Dam Lake, there are three main geological regions. The basement complex is in
the first 50 km south of the High Dam. The Nubian sandstone occupies 300 km at the middle of the
Lake. The extreme southern 150 km is a granite basement (Zaghloul et al., 2012). Hamdan, Selim, and
Zaki (2013) referred that the water seepage changes from year to another, depending on the Lake’s
level (Fig. 10) and the groundwater in the area (Abdel Moneim, Zaki, & Diab, 2014). They calculated the
mean water seep- age from Lake Nasser of about 47.5 million m3 per year. Rainfall over High Dam
Lake Lake Nasser is located on the eastern side of the great Saharan belt. It receives rare rainfall
through occasional thunderstorms, which sporadically penetrate the area (Elshemy & Meon, 2011). El-
Bakry (1993) reported that the rainfall during 30 year is grouped in 6 categories as shown in table 2.The
climate of the Lake area is extremely arid with negligible rainfall of less than 5 mm annually. Water
budget of the High Dam Lake Determining the water budget could help in understanding the impacts of
several variabilities and obtaining better management scenarios for the Lake (Abdel-Latif & Yacoub,
2011). The water Table 2 The rainfall categories for a period of 30 years over Lake Nasser (Egyptian
Metrological Authority, EMA). Number of Year Rain in mm 80 11 Trace 5 11 3 1to1.6 2 7.2 1 27.3
balance of a lake as generally applied to the hydrologic cycle is actually a statement of the law of
conservation of mass. It is based upon the hydrologic equation as follows: Inflow 1⁄4 Outflow þ DStorage
ð1Þ The High Dam Lake is located in a subtropical and arid zone, the rainfall is nearly rare, and
therefore the water budget of the High Dam Lake can be summarized as follows (Hamdan & Zaki, 2016):
I1⁄4OþE þ S DV ð2Þ where, I is the water inflow, O is the water outflow, E is the water loss due to the
evaporation, E is the water loss due to the seepage and DV is the changes in water storage of the Lake.
The DV is pos- itive value when water gained by the inflow is higher than water lost by the outflow, the
evaporation and the seepage and vice versa. Bathymetric study of some khors in Lake Nasser The
bathymetric information on Lake Nasser is an important issue. One of the most concerning features of
the Lake is the com- plex nature of its shoreline, which depends on the change in its water level
(Mostafa and Soussa, 2006; Elba, Farghaly, & Urban, 2014). Lake Nasser is a basic need in
environmental planning, restoration and management. Knowledge of Lake Nasser is on observation of
the dimensions of its water basins. Concerning the bathymetry of the lake, the changing conditions in the
water body; such as the water level, are the results of the rapidly change of bathymetric conditions. Abd
Ellah and El-Geziry (2016) reported that, the Lake’s Khors may have fluctuated in its area and morpho-
metrical features, with water level (Fig. 11). Toushka project (The New Valley) The New Valley is located
in the northwest of Lake Nasser. It constitutes a major Egyptian project to claim a huge area of the
Egyptian Western Desert for agriculture and industry by diverting freshwater from Lake Nasser
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(Elsawwaf, Feyen, Batelaan, & Bakr, 2014). In 2000, a pumping station and canal were constructed to
convey water into the region. Fig. 7 shows the location of the Pumping Station on Lake Nasser and the
spillway to the New Val- ley. A part of the 50-kilometerlong main canal is called the Sheikh Zayed
Canal. Networks of canals were made to continue carrying Lake Nasser water to the new reclamation
lands in the Western Desert (UNEP, 2010; Sparavigna, 2011). Toushka Project takes about 5 billion m3
of water from Lake Nasser each year. Toushka Project was planned to reclaim more than 3360 million
m2 of empty desert and create a series of settlements for about 6 million Egyptians (Smakhtin, Molden,
& Cascao, 2012). Conclusion In the present time, available freshwater all over the world is an essential
issue and one of the most important challenges facing humanity, and increasingly in to the future. The
Egyptian water Fig. 12. Global freshwater availability (World Resources Simulation Center, WRSC).
resources system is complex and uncertain. Availability of water in Egypt is highly variable and is
considered as one of the biggest obstacles to socio-economic development. According to UNEP (2010),
by 1990s, Egypt became under danger of water scarcity (Fig. 12). Egypt as a barren country depending
on the Nile River as its main water resource is suffering water stress due to the lim- ited supplies and
growing population, as well as increased compe- tition for water from the upper Nile Basin’s countries.
The climate change influences on the Nile discharge and can be considered as another challenge for
water resources in Egypt. Since 1990s, the rapidly increasing gap between the limited water resources
and the escalating demand for that water became the major challenge that faces Egypt. Water resources
in Egypt are limited, either conventional water resources or non-conventional water resources. In
general, the main challenges regarding freshwater in Egypt are as following: & The rapidly growing
population and increased water demand for public water supplies that are related to this increase. (Pop-
ulation of 100 million in 2020). & TheincreasedcompetitiononwaterfromtheNileBasin’scoun- tries and the
expected Nile flow reduction because of the rapid implementation plans of the Grand Ethiopian
Renaissance Dam. & The expected impacts of climate change on the River Nile Basin and its flows,
which are considered as the main freshwater source. & The low rate of renewable water resources, high
rate of con- sumption, and the seepage of drainage water in to aquifers. & Egypt is an arid country and
the rainfall is very low, except in narrow bands along the northern coastal areas. & There are
environmental problems with drainage water reuse. & The high cost of the seawater desalination
wastewater treat- ments processes. To improve the management of the main water resource in Egypt,
the Aswan High Dam was constructed at southern Egypt. The Dam aims to control the discharges and
fluctuations in the Nile River water, create water storage up stream as a reservoir of fresh- water, and
produce hydroelectric power. Lake Nasser represents the national freshwater bank of Egypt. Finally, the
major part of Egypt is desert (more than 95% of total area). Most of the develop- ment concentrates in
the Nile valley and Delta. Toushka is consid- ered one of the Projects to improve management of the
main water resource in Egypt. The Toushka project is part of a national scheme to reform this pattern of
skewed population and distribution potential. The Project (New Valley) depends on conveying Nile River
water from Lake Nasser to the newly reclaimed lands in the Western Desert. References Abd Ellah,
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