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1. Project Title: Capacity building and the impact of climate-driven changes on regional landslide distribution, 

frequency and scale of catastrophe IPL 150 

2. Main Project Fields: Capacity building, landslide investigation and risk assessment 

3. Name of Project leader: Igwe Ogbonnaya, Department of Geology, University of Nigeria, 

Nsukka. 

  Core members of the Project: Hiroshi Fukuoka, Research Institute for Natural Hazards and Disaster 

Recovery, Niigata University, Japan.  +81-25-262-7055; fukuoka@cc.niigata-u.ac.jp 

Objectives: The objective of this research is to undertake a comparative study of the potential influence 

of bedrock, water table, soil properties and the nature of slip surface on the mechanism, mode and scale 

of slope failures using recent landslide events in Nigeria as case studies.  Mitigation of the hazards 

posed by landslides requires an understanding of the mechanisms leading to their initiation and 

conversion from slow to rapid movements. 

4. Study Area: Nigeria, Cameroon, Ghana, Mali, Senegal 

5. Project Duration: 2 more years 

 

6. Report 

Progress in the project: Our project has developed an integrated approach incorporating standard 

penetration test, geophysical exploration (vertical electrical sounding VES) and DEM-based analysis 

in the research. Representative samples from different geological units have been collected and a 

total of 20 SPT boreholes have been drilled on some sedimentary basins in the study area. Extensive 

site investigations have also been conducted including field reconnaissance and detailed mapping, 

and laboratory experiments following ASTM standards. SPT was conducted at 1.5 m intervals. 

Undisturbed samples were collected from cohesive strata (slip plane) in 100 mm diameter by 450 

mm long tubes and wax-sealed to prevent loss of moisture. To understand the mechanisms controlling 

the development of translational and rotational slides, and the mobility of the slides the project 

reproduced the pre- and post-failure behavior of the sliding masses in the laboratory. Representative 

residual soil properties were investigated by subjecting them to several geotechnical analyses 

including consistency, moisture content, specific gravity, and shear tests. 

mailto:fukuoka@cc.niigata-u.ac.jp


Planned future activities or Statement of completion of the Project: On the West African terrain, there 

are numerous landslides of different types and sizes which have direct significance to the planning of 

residential or commercial centers, but whose mechanism are poorly understood. Further research will 

attempt to show that soils-derived from the steep igneous and metamorphic ridges were more prone to 

translational slides while the materials in the sedimentary zone were more likely to fail as rotational 

movements. It is also important to show that laboratory results depicting potential landslide initiation, 

mobility and post-failure mechanisms are in good agreement with field, aerial and satellite data 

interpretations. All the recorded instabilities occurred in association with distinct slip zone and 

hydrologic features. Further study will examine whether or not the depth to groundwater is larger in 

the areas underlain by loose, permeable sandstones which restricted failure mode to slumps when 

slip surfaces developed within the sandstone; and whether or not when the slip surface was on 

fractured shale, the failure transformed to debris flow. In summary our research will focus on 

determining if the methodology applied in this research is able to capture the essential characteristics 

of the landslides and constrain them to specific areas controlled by bedrock, geology, slip surface 

configuration, residual soil properties, and groundwater table.  

1) Beneficiaries of Project for Science, Education and/or Society: Africans and ICL are the major 

beneficiaries. However, the direct benefits go to the poor people who live at the most vulnerable 

places in Africa.  

 

2) Results:  (1) Igwe O (2012) ICL/IPL regional activities in West Africa. Landslides (2012) 

9:433-437 

 

(2) Igwe O (2014)The role of weathering in the initiation and mobility  of a rare complex avalanche 

at the Nigeria–Cameroon  border, West Africa. Landslides, 11: 319-326 

 

 

 

 


