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4. Progress report of activities up to 31 December 2015: Using remote sensing data and geographic 

information system (GIS) analytical techniques, we investigated instability at Iva Valley where 

there is an anomalous concentration of landslide scars. The area has a fairly rugged topography 

caused to a large extent by the headward erosion by the east-flowing Ekulu River. Mass wasting 

is more pronounced on the poorly consolidated sandstone (Ajali) formation which (as a major 

aquifer) serves as the source of the Ekulu River and its tributaries. Topographic and 

geomorphological information were generated from the Advanced Spaceborne Thermal Emission 

Radiometer-Global Digital Elevation Model (ASTER-GDEM) and Shuttle Radar Topographic 

Mission (SRTM) data, which were complimented by field topographic data acquired using 

handheld Global Positioning System (GPS). Iva Valley is in Anambra basin, which is one of the 

major depocenters of sediments during the tectonic activities that dominated the Benue Trough in 

the Cretaceous period. The Iva Valley area located in Enugu state in particular (highest elevation 

500 m) has an anomalous concentration of landslides clustered within 13,794 m2, with 

ubiquitous landslide scars and gullies of varying dimensions creating features comparable to 

badland topography. Recently however, landslides with bigger dimensions have occurred in the 

area, which now appear to complicate efforts at mitigating the active mass wasting processes, and 

slow down developmental plans aimed at expanding the fast growing urban territory toward the 

hillsides. Despite efforts at checking the mass movements and their negative effects, the problem 

persists, an indication that a holistic approach involving detailed geologic, geomorphologic, 

hydrologic, and structural modeling is necessary for accurate determination of the actual 

processes causing failure. In a country where difficulty is routinely experienced raising fund for 

controlling landslide hazards through major engineering works and rational land-use planning, 

geomorphologic information that permits accurate assessment and interpretation of failure 



mechanisms may provide relief to engineers and policy-makers when planning mitigating 

measures.  

5. Plan of future activities: Application of Landsat ETM+ and ASTER data in evaluating factors associated 

with long runout landslides in Benue hills, North-central Nigeria: Rapid landslides in the form of debris flow, 

debris avalanche and rock-debris avalanche are common in the mountain range bounding Nigeria and Cameroon. 

The landslides occur mostly on the westernmost part of an extensive upland area encompassing the Adamawa 

plateau, and stretch from eastern Nigeria through the parts of Cameroon known as the Cameroon Volcanic Line. This 

relatively high elevation plateau complex, with elevations greater than 1400 m on average and known as the 

Cameroon line is the result of Oligocene to recent volcanism, which led to the formation of anorogenic ring 

complexes and smaller volcanoes as well as a general uplift of the whole region. Landsat Enhanced Thematic 

Mapper plus and Advanced Space-borne Thermal Emission Radiometer data will be used to analyze factors 

associated with frequent debris flow and rock-debris avalanche on the Nigeria-Cameroon mountain range. Detailed 

processing of the Landsat ETM+ imageries of the vulnerable portions on the western part of Adamawa plateau 

would be carried out to identify structural trends relatable to the slope failures. It is hoped that the processing will 

identify the structural characteristics of the study area, and will clearly distinguish the lineaments associated with the 

debris flow and rock-debris avalanches. The strongly weathered and fragmented gneissic rocks, shallow groundwater 

table, as well as the distribution of faults and joint sets may be considered significant factors predisposing the slopes to 

rapid movements. Preliminary results show that recent landslides occurred at the locations with high lineament 

density and in areas close to major faults and long lineaments. The interaction among the moving mass, slope 

geometry, local geology, topography and drainage then resulted in a long runout and a high degree of spreading. 

Analysis of the ASTER– GDEM delineated landforms, slope morphology and drainage patterns, which was not 

possible with conventional mapping techniques. An integration of these results may yield reasonable interpretation 

of the predisposing factors for the long runout failures, and provid logical basis for future landslide susceptibility 

analysis in the area. Accurate investigation of the predisposing factors and characteristics of landslides in 

environments that have experienced past failures may therefore be important in understanding areas that may be 

susceptible to landsliding in future. 
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