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The Ethiopian Highlands are a good example of a high plateau 
landscape formed by a combination of tectonic uplift and episodic vol-
canism. Deeply incised gorges indicate active fluvial erosion, which leads 
to instabilities of over-steepened slopes. In this study we focus on the 
Jemma River basin, which is a left bank tributary of the Abay - Blue Nile 
in order to assess the influence of neotectonics on the evolution of its 
river and valley network. Tectonic lineaments, shape of valley networks, 
direction of river courses and intensity of fluvial erosion were compared 
in six subregions, which were delineate beforehand by means of mor-
phometric analysis. The influence of tectonics on the valley network is 
low in the older deep and wide canyons and on the high plateau covered 
with Tertiary lava flows, whilst in the younger upper part of the canyons 
it is high. Furthermore, the coincidence of the valley network with the 
tectonic lineaments differs in the subregions. The direction of the flu-
vial erosion along the main tectonic zones (NE-SW) made it possible 
for backward erosion to reach far distant areas in the east. This tectonic 
zone also separates older areas in the west from the youngest landscape 
evolution subregions in the east, next to the Rift Valley.
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1. INTRODUCTION

Morphostructural analysis is a tool of structural geo-
morphology, which aims at clarifying the direct and indirect 
linkage between shapes of the Earth’s current surface and 
the structure of the Earth’s crust, whose development and 
character are currently dependent on the development of 
the mantle and core (Fairbridge, 1968; Demek, 1987). The 
observed manifestations of active tectonics and the geolog-
ical structure can then be used to define basic elementary 
morphostructures that form a morphologically compact 
unit. The various methods of morphostructural analysis 
are based either on field research or a set of morphometric 
techniques and methods of remote sensing, analyzing inter-
disciplinary reference charts, aerial or satellite images and 
digital elevation models (DEMs), most commonly in the 
environment of geographic information systems (GIS). Sev-
eral authors deal with morphostructural analysis based on 
the processing of digital images of remote sensing (RS) and 
aerial photographs, which allows large areas of territory to 
be covered, such as Casas et al. (2000), Novak & Soulakel-
lis (2000), Kim & alii (2004), Jordan & alii (2005), Jordan 
& Scott (2005), Ekneligoda & Henkel (2006, 2010), Hug-
gett (2007), Arrowsmith & Zielke (2009) and Ozkaymak & 
Solzbilir (2012). The Shuttle Radar Topography Mapping 
mission (SRTM) has dramatically improved the availability 
of consistent high quality relief information in remote areas 
of the world (Farr & Kobrick, 2000). The size and remote-
ness of the study area together with the limited availability 
of detailed topographic information makes this area ideal 
for the utilization of approaches based on a global DEM.

In order to diversify knowledge of the tectonic structure 
of the area, part of the morphostructural analysis called a 
morphotectonic analysis, i.e. analysis of the shape of the 
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