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Utilization of Factor Analysis to Reveal the Structures and
Patterns of Morphometric Characteristics for some Basins
and Drainage Patterns in Al-Butnan Plateau in Area
between Tobruk and Ghardaba, NE Libya

Assayed S. S. Aljailani
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ABSTRACT

This study dealt with utilization of factor analysis of thirty-two variables to
disclose structures and patterns of morphometric characteristics for drainage patters
of fifteen wadies’ basins in Al-Butnan plateau in the area between Tobruk and
Ghardaba. The analysis was carried out to reveal the degree of correlation between
these characteristics through clustering onto groups with similar characteristics

The analysis has shown that these variables have been saturated on six factors,
each factor gather group of correlateable variables, so that each variable contribute
to data connected to that factor. Relief factor has the highest percentage of variation
from the basic data which has been interpreted in the six derived factors after it has
been rotated using Varimaxmethod. It contains a percentage of variation reached
0.999, i.e., that 99% of the variable’s data has been interpreted in the derived factors.
It has also been shown that the basin perimeter, geometric number and basin length
have percentage of variation reached 0.997, 0.996 and 0.995 respectively.

The first factor has the highest number of variables, there are thirteen factors
saturated on it. The roughness variable has the highest saturation value, it reaches to
0.984. The second factor contained seven variables, the degree of saturation varies
between 0.961 for both variable of stream’s slope percentage and stream’s slope
angle to -0.573 for the Bifurcation Ratio.

Among the important variables and the most adhered to their factors for
example are; basin roughness and relief and the total of stream lengths to first factor.
The percentage of slope and the slope angle and slope’s gradient of the streams to
the second factor. The stream density and stream frequency to the third factor. The
basin shape variable to the fourth factor.

According to the Gilford testing all saturations on factors after being rotated
using Varimax method are more than 0.3, which indicates that they have statistical
saturation significant on their factors.

According to the saturation of variables on their factors, the first factor
correlated to the variable of basin dimension and its drainage patterns, however the
second factor correlated to variable of relief and slope of basin and network. The
third factor has been in consistent with variable deals with hydrological
characteristic of drainage network. The variables that have been saturated on the
forth factor are related to basin forms. The fifth and sixthfactor have been neglected
because only tow variables saturated upon each of them.

Key Words: Factors, Variables, Saturation, Rotation, Matrix, Morphometric.
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