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ABSTRACT

This study describes a site selection process for urban forestry development as a mitigant of
climate change in llorin Area, Southern guinea savannah of Nigeria. Based on actual
conditions of the study area and other related studies, constrains and factors were
considered for the site suitability analysis for afforestation. Slope, elevation, roads, rivers
and water bodies, settlements, land price/value and land use were considered. Criteria
weights were calculated using the analytical hierarchy process (AHP) using pair-wise
Comparism. The consistency ratio for the AHP of this study was 0.07, which was
acceptable. A geographic information system (GIS) was used for analysis and presentation
of the spatial data. The maps were prepared, reclassified and standardized within the GIS
environment. Image classification was used to generate land use, land cover map of the
study area for 2015 from Landsat 8 image. The classes generated for the classification are;
bare surface 198,350.80 hectares (87.3%), water body 513.41 hectare (0.2%), settlement
7,858.79 hectare (3.6%) and vegetation 18,798.63 (8.9%). Land suitability map for
afforestation location was generated using Weight Linear Combination method and the
results of the analytical hierarchy process. The resultant map displayed four classes of
suitability; high suitability, moderate suitability, low suitability and not suitable. The result
of the suitability analysis showed that about 45,654.75 hectares (20.2%) fall under the
category of high suitability. Moderate and low suitability covered an area of 74,559.73
hectares (33.1) and 66,869.07 hectares (29.7%) respectively while, not suitable areas
accounted for 38.438.05 hectares, about 17.0% of the study area for afforestation. By using
the stated criteria, the suitable areas for afforestation site fall majorly on the North western
part of the study area. Analyzing the results of the identified afforestation sites for carbon
sequestration potentials, local species like Azadirachta indica,Gmelina arborea, Parkia
biglobosa and Anacardium occidentale were used to estimate the amount of carbon dioxide
that can be sequestered for the study area. The average numbers of trees was estimated to
be 400 trees per hectare. Azadirachta indica and Gmelina arborea was estimated to
sequester about 1,102.32 and 1,084.04 metric tons of carbon dioxide per hectare
respectively The average carbon sequestration potential for a medium sized coniferous tree
planted within the identified sites and allowed to grow for 10 years was estimated to be
about 15.6 metric ton carbon dioxide. This study shows the ability of GIS, remote sensing
and AHP as a veritable tool for analyzing criteria for land suitability. It highlights the
potentials of abundance of land available for climate change mitigation by carbon
sequestration through afforestation and reforestation.
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