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THE WIND REGIME OF THE WESTERN DESERT OF EGYPT. R. W. Wolfe and Farouk El-Baz,
National Air and Space Museum, Smithsonian Institution, Washington, D.C. 20560

This study of surface wind data was undertaken to better understand
the distribution of sand in the Western Desert of Egypt and to aid in the
interpretation of orientations of eolian features. Data for 21 stations were
in the form of USAF N-summaries giving frequency of winds in each of 16 azimuth
classes and 5 velocity classes plus the frequency of calm periods. The sand-
moving potential of winds is proportional to the cube of their velocity; winds
below a threhold velocity (taken as 4.6 m/s for winds measured 10 m above the
ground) are not considered as sand moving. Therefore, the matrices of wind
azimuth - wind velocity data were weighed appropriately to reflect the sand-
moving potential of the winds. This procedure is discussed in detail by McKee
et al. (1977).

The sand-moving winds are shown graphically here in two ways:

1. Sand roses (Fig. 1) - Plotted at the location of each meteorological
station is the annual summary for sand-moving winds. Azimuths are the
directions from which the winds blow. The lengths of "arms" of the dia-
grams are proportional to the products of wind frequency and the cube of
wind velocity.

2. Resultants (Fig. 2} - As in figure 1, the data are plotted at the appro-
priate geographical locations. The arrows are the vector means of the
data in figure 1 with their sizes proportional to the logarithm of resul-
tant lengths.

Similar diagrams have also been produced for monthly summary data and these

exhibit numerous interesting temporal variations in wind direction and

strength. These monthly and seasonal data are presently being analyzed in
detail to establish the sand-moving potential of winds at various times of the
year.

Examination of sand-moving wind maps (Figs. 1 and 2) reveals two major
wind regimes: a narrow band of predomiantly westerlies along the
Mediterranean seacoast and generally north-northwesterlies throughout the
Western Desert. .Imposed upon these regional trends are local variations that
may be attributed to topographic effects. An example of the effects of local
topography is presented by three stations in the Western Desert: Farafra,
Kharga and Aswan (Fig. 2). 1In all three localities there are north-south
trending scarps. The Farafra meteorological stations is in the Farafra Oasis,
which is bounded on the west by a north-south scarp (El-Baz, 1978). Similarly
the Kharga station lies in a depression that is bounded on the east by an
erosional north-south scarp (El-Baz, 1978). At Aswan the north-south topo-
graphic high is represented by the rugged and mountainous terrain of the
Eastern Desert. We believe that the predominantly northerly winds at these
three localities are a direct result of lecal topographic control by the
north-south trending highs.

The distribution patterns of sand deposits in the Western Desert of
Egypt has previously been established (Gifford et al., 1972). However, and
as noted by Bagnold (1952), a full understanding of these patterns can only
be achieved via the correlation with meteorology. For this reason our efforts
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are being directed toward the effects of the various winds on the movement and
distribution of sand deposits.

We are extending this study to include data from neighboring countries
(Libya, Sudan, and Saudi Arabia) and, if available, data with increased
"resplution", i.e. more than five wind velocity classes. With this expanded
data set, the techniques of trend surface analysis will be applied to isoclate
local variations from the regional wind patterns. The model for winds in
Egypt's Western Desert will then be applied to the interpretation of observed
sand distributions and orientations of eolian features, particularly in south-
western Egypt.
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Fig. 1 Sand roses
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