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Abstract

Mostafa Mohamed Kotb Mohamed Khedr. Sand Dunes In
North Sinai; Their Characteristics And Effect On Agricultural
Development. Unpublished Ph.D. Thesis, Univ. of Ain Shams,
Faculty of Agriculture, Department of Soil Sciences, 2000.

In North Sinai, a sand sea extends from the Mediterranean Coast to
the northern slopes of El-Maghara and Halal Mountains in the south, and
from the eastern borders of Egypt to Suez Canal. The area of sand dunes
is about 12200 km?. It is characterized by the presence of various types of
sand dunes such as; barchan, linear, star, parabolic and transverse dunes.
Sand dunes have been identified and investigated in the field and further
by remote sensing technique. Sand dunes represent a serious problem for
the development of any agricultural project.

The main objectives of this work are: 1- Identifying the
characteristics of sand dunes in the studied area (form, size, movement,
direction, some chemical and physical properties of sand dunes);
2- Produce landform map of two pilot areas using satellite and aerial
photographs; 3- Establishing sand dune distribution map of North Sinai
and 4- Produce erosion hazard map of North Sinai.

Three sites have been selected as pilot areas namely south
El-Bardawil Lake, El-Rawafaa and south Gabal El-Maghara areas. Sand
dunes have been studied in the field in the three areas and land resources
have been studied in the first two sites. The obtained results show that; the
area south El-Bardawil Lake could be classified into 5 land units namely;
salt marshes, wet sabkha, dry sabkha, flat sand and sand dune areas.

The interpretation of aerial photos (1956 & 1994) of the area south
El-Bardawil Lake and El-Rawafaa area (1985) reveal that the density of
dunes had increased in the main wind direction during this period. Sand-
dunes characteristics have been studied. The result refers that sand dunes
had been redistributed and reformed with time in the same area.

Field measurements on sand dunes movement had been carried out.

Thirteen sand dunes have been selected to measure the rate of movement



in the period (20/ 6/ 1998 - 9/ 8/ 1999). The average rate of dune
movement was found to be 11.16, 15.7 and 18.66 m/year in the area south
El-Bardawil Lake, El-Rawafaa area and south El-Maghara areas,
respectively. The variation may be due to the presence of some obstacle
elements on the surface, dune size, texture, wind speed and vegetation
cover of the dune surfaces.

The aeolian sand deposits which form sand dune areas are non-
saline, non-calcareous (< 1.0%), have fine sandy texture. The color is
dominated by very pale brown (10YR7/4, dry) to light yellowish brown
(10YR6/4, moist). Total soluble salts are low, and soil reaction is mild
alkaline (pH ranging from 7.5 to < 8.0). Sodium and calcium dominate the
cationic composition, while chloride and sulfate are the dominant anions.

The interpretation of remote sensing data (Landsat TM images FCC,
1985) enabled to produce sand dunes distribution map of North Sinai.
This map is subdivided into 26 units, 17 of them represent the dune types
in the North Sinai study area. This map shows: 1- The main types of
dunes occupy the different areas. 2- The topographic maps combined with
wind data as layers were used to introduce sand dunes migration hazard
map.

The migration hazard could be classified as following: S1, (no
migration hazard), 82, (slight migration hazard), 83, (moderate migration
hazard), 84, (severe migration hazard), S5, (very severe migration
hazard). The results obtained reveal that: The total reclaimed area of El-
Salam Reclamation Project is to be 400,000 feddans. An area about
124,169 feddan (31.0%) is not affected by dune migration hazard. An area
about 275,831 feddan (69.0%) is affected by dune migration hazard. It is
estimated that areas about 127,556 fed. (31.89%), 41,426 fed. (10.36%),
74.391 fed. (18.60%) and 32,458 fed. (8.11%) are suffering from slightly,
moderately, severe and very severe dune migration hazard, respectively.
Key words: North Sinai, sand dunes, remote sensing, sand dunes

migration hazard map, change detection assessment.
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