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Morphometric analysis of the Blue Nile basin in the opposite sector of the

Grand Ethiopian Renaissance Dam using GIS techniques

Dr. Tamer Youssef Amron

Abstract:

This research handles the morphometric characteristics of a part of the Blue
Nile Basin in Ethiopia. It is that part whose water will drain into the water storage lake
formed in front of the Renaissance Dam, considering that this lake acts as the new
industrial outfall area for all the water coming from the upper reaches of the Blue Nile
Basin. The research has concluded that the drainage basin area the sector opposite the
dam is 170,723.67 km?, with a length of about 530.86 km, and an average width of
about 378.72 km. These disparate dimensions make the basin in a buckled and
irregular shape. The lemniscate ratio is 0.64; it is a low value, and it makes the shape
of the basin closer to elongation. The maximum height of the terrain in this basin is
about 4246 meters, in the northeastern region in the basin of the (Pasquila) valley.
These levels decreased irregularly towards the west, reaching the lowest level found in
the west of the (Abbaye Blue Nile) basin, where its level reached 479 meters, which is
the lowest point in the study area, and it is also the area scheduled for the construction
of a dam. This extreme variation in heights was reflected in the presence of different
slope rates, some of which are very steep, reaching 30 degrees, as in the western
regions of the (Pasquila) valley basin, while the most widespread slope was between
10-18 degrees.

As for the river drainage network of the basin under study, it was found that it
is distributed over 12 main basins, and these basins have a huge number of tributaries
that reach 1,923,063 streams. Most of these streams are concentrated in the two
valleys (Abbaye Blue Nile - Dedsa) where the percentage of tributaries reaches 50.12.
% of the total tributaries of the basin under study.The total length of the tributaries in
the total area reached 663563.9 km, with an average length of agbout 55296.99 km,
with a tendency to increase in the lengths of the streams in the central and western
regions, especially in the basins of higher ranks such as the basins of (Abbaye Blue
Nile), (Palas), ( Debus), and (Dedesa). The rank of the main stream of the total Blue
Nile basin under study reached the eleventh rank, as in the (Abbay Blue Nile) valley
basin, which is the highest of the basins in the rank of its main stream. The highest
density of river discharge reached 4.15 km/km2 as in (Vengiar) basin, while the
average density reached 3.92 km/km2. Thus, the river drainage network appeared in a
coarse, non-smooth texture, reflecting the fact that most of the tributaries of the basin
are still in the youth stage.

Key Words:
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