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Introduction

• Nigeria lies between 40 and 140 N and 30 and 150 E
• Country population = 140 million and the most populous south of 

Sahara
• Total area = 923,768 km2

• Landed area = 910,768 km2

• Major vegetation types:
– Forest in the south
– Savanna in the north

• Forest reserves were established in Nigeria to combat structural and 
floristic degradation

• Consumption and supply data reveals that demand far outstrips the 
natural regeneration of the forestry stock

• Deforestation is widespread leaving no section untouched
• Most large diameter trees in all density classes have been heavily 

depleted and the health of the remaining forest is undoubtedly weak
• Systematic sustainable forest management of these resources must

draw from remote sensing data organized in a GIS format for regular 
updating.



Study Area
• The study area is Shasha

Forest Reserve
• Study area is situated in the 

Ife South Local Govt. Area of 
Osun-State, Nigeria

• Landed area coverage = 
310.798 km2 / 31079.857 ha

• Coordinate location = 70 and 
70 10' N and 40 20' and 40 40'
E

• Annual rainfall is between 
1000 and 1500 mm

• Vegetation of the area was 
classified by Keay (1959) as 
tropical lowland rainforest
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Materials and Methods
• Garmin GPS 72

• Clinometer

• Measuring tape

• Girth metre

• Site definition data sheet

• Digital camera

• Landsat images

• GIS software (i.e. Arcview and ERDAS Imagine)



Materials and Methods Cont’d

• 10 settlement centres within the Shasha Forest Reserve (S.F.R) were 
chosen as reference points for enumeration

• Demarcation of 5 enumeration plots of 10m x 10m per reference 
centre

• A tree is regarded as a woody plant of erect posture with a minimum 
breast circumference of 7 cm and minimum height of 1.5 m (Adesina, 
1989)

• Crown frequency percent was derived according to Heller and Aldrich 
(1967)

• Overstorey is taller than the main leafy layers, while understorey is 
the sub-canopy and undergrowth, the shrub layers

• Parameters enumerated
– Foliage cover: estimated as described by Randall (1978)



Materials and Methods Cont’d

– Tree density: physically counted at each plot
– Total tree height: measured by a clinometer
– Tree girth: measured by girth tape
– GPS locations: recorded for each enumerated plot
– Distance to the nearest reference settlement
– Census figures of settlement centres in and around the forest 

reserve

• The GPS data and other attributes of the enumerated plots were 
used to run the supervised classification procedure on the Landsat
satellite sub-images of 1986 and 2002 of the study area   

• Population data was obtained from the Federal and State Population 

Commission Offices



Results

Census Figures

Population and projected figures for Ife South Local Government Area 
and Osun State from 1991 - 2010

Ife South Osun State

160,802X121,306110,74988,170

20102006200219991991

3,755,3843,423,5352,969,2062,710,8132,158,143

20102006200219991991

Figures marked in red show years that census actually took place while the others are projected 

Data for the year marked “X” of Ife South Local Government Area is not available



Field Enumeration Data (1)

8.540.6910.250.458.950.3212.631.1410.820.889.310.551400Onida
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11.090.529.870.329.600.4211.770.5011.130.4913.070.881500Idi-Agba
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17.120.8728.751.4728.001.178.000.6512.400.748.440.30600Odesanmi

9.480.5010.320.617.860.3911.000.619.890.478.330.411700R. House
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Field Enumeration Data (2)
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Output of the Classified Sub-images





Results of the supervised classification
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Discussion
• Both the actual and projected population figures for State and the 

local Government area where the S.F.R is situated show an upward
surge

• Half of the trees enumerated are found in the lower girth class of 
0.25 – 0.50 m

• Plot average dominant tree emergent layer = 28.75 m

• Plot overall dominant average = 17.12 m



Discussion Cont’d

• Overstorey, which depicts the leafy layer that is the topmost 
has a meagre % total of 11.03 while that of the understorey and 
undergrowth are 43.55% and 45.42% respectively. The foliage 
cover has dropped to 73.1% against the 78% found for the area 
by Salami (1998) 

• Results derived from the classification procedure strengthened 
the output of the field sampling and enumeration, which show 
an increase/hectare in farm land, degraded forest, and 
settlement areas

• Anthropogenic activities remain the single most significant 
factor in the degradation of the S.F.R. with the indications of 
human activities all over the entire forest reserve



Conclusion

• Ground data collection is one important element of data 
acquisition in remote sensing

• Ground data collection is important for qualitative and 
quantitative interpretation of satellite remote sensing data

• Human interferences remain the most dominant factor 
responsible for the degradation of Shasha Forest Reserve (the 
study area)

• A satellite-based monitoring system of our forest estate is very 
essential for making sustainable Forest Management Plan

• Real-time knowledge only derivable from satellite-based 
monitoring system will enforce rational and sustainable 
allocation of forest resources for future development



Conclusion Cont’d

• The predominant lower tree girth class shows that the forest if 
given sufficient time could regrow significantly

• The observed massive clearing of this forest reserve further 
exposes the soil surface thereby increasing local 
evapotranspiration

• The effect is a possible permanent loss of this forest and 
alteration of the microclimate of the environment

• With the projected increase in Nigeria census figures, only a 
timely and reconstructive intervention strategy will be able to 
save the imminent complete loss of this forest estate
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