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1. Project Title: Landslide risk assessment: Important facilities at risk in West Africa  

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 

4. Objectives: One of the major objectives is to increase the capacity of Africans to respond to landslide hazard 

and risk. It is also aimed at determining (2) the actual processes that lead to the initiation of landslides using a 

slope stability model; (3) to determine the mechanism of the moving mass using a new ring shear apparatus 

that simulates the mobility of landslides and (4) to generate data that could be used for a future landslide 

susceptibility map. 

5. Study Area: Nigeria, Cameroon, Ghana, Mali, Niger, Senegal 

6. Project Duration: 3 more years 

 

7. Report 

Progress in the project: Our project has found that Landslides in West Africa occur in various forms 

and vary in mode, scale and frequency. The variations appear to be significantly controlled by 

geologic setting, hence the need to study in detail the distinctive features that differentiate landslides 

in sedimentary environments from those on metamorphic localities. The aim is to understand the 

actual features impacted on the landslides by geology, from which future predictions of occurrence 

and identification of instability could be based. The recognition of features that are characteristic of 

certain geologic setting may be a major step in early warning development in West Africa. To 

achieve the objectives detailed mapping of the study areas was carried out using topographic maps, 

aerial photographs and multiple field surveys.  The landslides on the sedimentary terrain were 

mainly shallow, low-volume movements, material slumps and short runout slides some of which 

activated on slopes that followed the dip of strata, along wavy shear surfaces controlled by 

impermeable bedding planes. Runoff-triggered movements caused by erosion of channel bed and 

banks and failures caused by sediment bulking of runoff with material eroded from headwater slopes 
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are also common on the sedimentary terrain. In comparison, the landslides on the metamorphic 

terrain were complex translational and rotational movements and mudslides on steep slopes 

sometimes involving a combination of slide and flow with curved headscarps and slickensided shear 

surfaces. The looseness of slope materials and their relatively low strength parameters account for 

the dominance of landslides on the sedimentary zone.   

8.  

1) Planned future activities or Statement of completion of the Project: Landslides induced by 

high-intensity or prolonged rainfalls constitute a major risk factor in West Africa especially 

because they have generally been poorly defined in the past. The landslides have the potential to 

damage human settlements, industrial development, cattle ranch, forestry, and agricultural 

activities. For instance in October 2008 at 3:30 a.m. local time, a mudflow occurred 200 km east 

of Enugu metropolis, south-east Nigeria. During a rain storm, a portion of an unstable hill (< 500 

m) collapsed, sending mud and debris across the rural neighborhood killing 2, damaging 

agricultural farms and covering an area of approximately 1.3 km
2
. We intend to develop a better 

technique to study these mass movements and their mechanisms. Detailed mapping of the study 

area will be carried out using topographic maps in the scale of 1: 50,000, aerial photographs and 

multiple field surveys, The major goal of the study was to identify areas frequently affected by 

landslide episodes and compare their hydro-geological and geotechnical characteristics. By 

comparing these characteristics in areas prone to the hazard, susceptible zones and initiation 

mechanisms could be properly understood. Several documents that provided historical data on 

past landslides were reviewed and chronologically sorted to determine cases that had been the 

most damaging to lives and property. We are looking at completing the project in 2018. 

2) 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.  

 

3) 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 

 

 

 

 


