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ABSTRACT:
National park is a pre-requisite one to the development of successful
biodiversity. This study was carried out to examine the effectiveness of using
statistical modeling for predicting socio-spatial variable in Old Oyo National park area
less than 30 Km and above 30 Km. The coverage area were less than 30 Km (inside the
park) and above 30 Km (outside the park). Geographical Information System software
was used to map the area within and outside the National Park. Statistical modeling
was done using multivariate linear regression model. High correlated effect was
observed for roads less than 30 Km (r=0.78**) and 30 Km (0.52**) above the buffer
zone. Road density had higher prediction accuracy (R2=0.87) within the buffer zone.
Total area and number of polygons had significant (P<0.05) and high correlated effect
with human land cover. It is therefore concluded that change in natural land cover
had a significant degrading effect on park resources below <30 Km and >30 Km in
OONP, Oyo State, Nigeria.
Keywords:
GIS, Statistical modeling, Socio-spatial variables, OONP resources.

4. Department of Animal
Science, Faculty of
Agriculture, Ahmadu Bello
University.

Corresponding author:
Ismail WA

Email Id:

Web Address:
http://eologyresearch.info/
documents/EC0033.pdf.

Article Citation:

Ahmed A, Ismail WA, Madaki OS and Akinsola OM
Statistical modeling of old Oyo national resources depletion using sociospatial indices
Journal of Research in Ecology (2015) 3(1): 031-038
Dates:
Received: 16 July 2015

Accepted: 27 July 2015 Published: 29 September 2015

This article is governed by the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0), which gives permission for unrestricted use, non-commercial, distribution and
reproduction in all medium, provided the original work is properly cited.

Journal of Research
in Ecology

031-038 | JRE | 2015 | Vol 3 | No 1

An International
Scientific Research Journal

www.ecologyresearch.info

Ahmed et al., 2015
2000; Alarape, 2003; Ismail, 2004; Tijani, 2008) have

INTRODUCTION
In the last decades, the Old Oyo National park

been made to justify the loss of biodiversity in the

(OONP) has been under increasing human pressure due

protected areas including uncooperative attitudes of the

to anthropogenic effects. National parks are a pre-

National parks host community members, climate

requisite non

change, and unsustainable consumption of the parks

to the development

of successful

biodiversity conservation in sub-Sahara nations. Parks

resources.

were established to achieve a sustainable objective of

The use of empirical models such as regression

maintaining the integrity of the ecosystem for the

based analysis will provide a gold standard insight into

utilization of present and generations to come. National

the interplay between resource depletion in OONP and

park is the backbone of the fastest-growing tourism

socio-spatial variables. This will form a viable tool in

industries in countries like Barbados, the Bahamas, USA,

formulating appropriate and robust tools in protecting the

Indonesia, Tanzania, Kenya, (WTO, 1999; Marguba and

biological resources in OONP. These varies

2002). Muhumuza and Balkwill (2013) opined that

empirical models, based on statistical analyses like the

Africa has 1,812 National parks with land coverage of

CLUE model to stochastic cellular automata models like

3,112,027 Km2 and approximately over one million Km2

DINAMICA which are very robust in recognizing

of land constituting four per cent (4 %) set aside as

statistical patterns.

National Parks.

Reports

from

various

studies

on

from

park

Various approaches has been adopted to manage

development has revealed the threats to the National

and achieve the aim of the natural resource conservation

Parks, but there is a scarcity of literature that considered

but reports from various literatures and research output

the effects of socio-spatial processes and proximity to the

showed that conservation objective has not been fully

park areas on reduction of parks biodiversity. Also, there

achieved (Vodouhe et al., 2010). The report released by

is a paucity of literature on statistical modeling that

the secretariat of the convention on biological diversity

attempt to correlate and predict proximity effects of

named “Global Outlook” 3 indicated that there is a

socio-spatial processes on the biodiversity resources

persistent great loss of biodiversity in the protected areas.

depletion in the OONP park areas. This research is

Gold standard reports by earlier researchers (Okafor,

designed to use

Table 1. Land area of national parks in Nigeria

multivariate

prediction

machine

(regression) to model the effect of socio spatial variables
on OONP resources depletion.

S. No
1

032

National park
Gashaka- Gumti

Land Area in Sq.km
6,731

The Study Area
Old Oyo National park (OONP) is one of the
eight National parks in Nigeria created by Decree

2

Kainji lake

5,341

number 36 of 1991, which was later repealed and

3

Cross river

4,000

replaced with Act 46 of 1999. The park is located in Oyo

4
5

Chad-basin
Kamuku

2,258
1,121

state in the southwest of Nigeria (Figure 1). It lies

6

Okomu

173

7

Old Oyo

2,512

8

Yankari

2,244

between latitudes 80.10’ and 90.05’, and longitudes 3’
and 40.20’ (Fig 3) (OONP, 2003). It covers an area of
approximately 2,512 Km2. (i.e. 251,200 ha) making it the
fourth largest park in Nigeria after Gashaka-Gumti
Kainji lake, and Cross River (see Table 1) (Fig 2)
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Table 2. Statistical modeling of distance variables on OONP socio-spatial variables
OONP
socio-spatial variable

<30k
m

Linear fit (R2)

>30km

Linear fit (R2)

Roads

0.78*
*
0.05n

Y=2180+0.868*road=
87%
Y=1001+ Settlements
*0.218=22%

0.52*

Y=329.76+0.699*road=70%

0.21ns

Y=21.56+ Settlements
*0.291=29%

Total area (km2)

0.36

0.49*

Y=1870+ total area *0.6514=65%

No of
polygons
Human land cover

0.33

Y=14.29+ total area
*0.249=25%
Y=14.29+ no of polygons *0.119=12%

0.71**

Y=3004+ no of polygons
*0.889=90%

Settlements

s

Natural land cover

Total area (km2)

0.87* Y=3149+ total area
0.85***
**
*0.9122=91%
No of polygons
0.73* Y=2100+ no of poly0.70**
*
gons *0.843=84%
R2=coefficient of determination, OONP=Old Oyo National Park
depletion
MATERIALS AND METHODS
This study was carried out in the OONP region.

Y=2867+ total area *0.800=80%
Y=710.16+ no of polygons
*0.801=80%

using

the

following

univariate

regression;
Y = a + bx, singularly or

Qualitative and quantitative data were obtained from

Y= β0 + β1X1 ……βkXk singularly

both primary and secondary sources. Materials used

Where Y = OONP resource depletion; b = slope

involve obtaining hard data (such as map, satellite

β0, a = Intercept

images, weather report and population figure) from

X1.......Xk, x= socio-spatial variables

official records and collecting data with the aid of field

linear

Statistical analysis

surveys using questionnaires, interview and focus group

Statistical analyses which include correlation and

discussion. This method was adopted in an integrative

regression analysis were carried out using Rcmdr library

way to collect the data. Information on the flora and

in R studio statistical package interface.

fauna resources and level of depletion in the OONP, data
on the population, communication network, hydrological

RESULTS AND DISCUSSION

system livelihoods and resource consumption pattern of

Table 2 showed the statistical modeling of

the communities in the park region were gathered.

correlated or predictive matrix of spatial variable

Analysis of imagery was done to map out the social –

changes in Old Oyo National Park in two separate

spatial processes of the OONP using Esri’s geographical

locations that differed according to their proximity. In

information system software.

fact, these are, ±30 Km and 30 Km above the buffer

Statistical model

zones. The findings revealed that the OONP social and

Model of the socio-spatial variables singularly
were used as function to predict OONP resource
Journal of Research in Ecology (2015) 3(1): 031-038

spatial variables had significant (P<0.05) and highly
correlated effect on the roads (r=0.78** and 0.52**) for
033
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Figure 1. Map of Nigeria showing Oyo State. Source (Ismail, 2004)

034
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Figure 2. Map of Old Oyo National Park Region: Multiple Ring Buffer Analysis
Journal of Research in Ecology (2015) 3(1): 031-038
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Figure 3. Old Oyo National Park and Adjoining Villages.
036

Source: OONP 2003
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<30 Km and >30 Km distance to the OONP area
respectively. Road density had higher prediction
2

buffer zones.
When natural land cover was singularly used as a

accuracy (R =0.87) for the buffer zone of <30km

dependent variable on responses to <30km and >30km

compared to those in the location outside the buffer zone

buffers zones of the OONP, higher response was

of >30km with a prediction accuracy of 70%.

recorded for the total area of sixty-five percent (65%)

Settlements had low (r=0.05 and 0.21) and non-

and number of polygons with ninety percent (90%). This

significant value, i.e. P>0.05 correlation on buffer

implies that change in natural land cover will cause a

parameters (<30km and >30km) respectively for

corresponding change above 30km. Also this is an

settlements within OONP region <30km and accounted

indication that depletion in natural land cover resources

for 22%. While 29% was captured for settlements

will be more affected by area outside the buffer zone.

outside the buffer zone to explain the variability in
explaining the OONP spatial variables.

Human land cover had greater responses on the
OONP with high prediction power (R2=91%) and 80%)

Natural land cover changes which is a measure

and total area number of polygons (R2=84 and 80%)

on the spot assessment of park resources depletion

respectively. High prediction accuracy agrees with the

showed that the total land area had moderate and high

report of Pontious et al. (2001), who recorded similar

2

correlation (R =0.36 and 0.49) respectively with the

trends. This is probably due to extensive consumption of

natural land cover of <30km that had low coefficient of

park materials used by the people living around the area

determination (R2=25%) while the >30km had higher

consigned. These materials may include building

accuracy of 65%. Number of polygons had moderate and

materials and food items. Demand for these materials

2

highly significant (R =0.33 and 0.71) association with

depend on the population of the people that are residing

the natural land cover. Number of polygons had a poor

within the areas under consideration. However, this

2

prediction (R =12%) power in explaining the variability

finding tally with the reports of (Binlinla et al., 2014)

of natural land cover within buffer while high coefficient

who reported that the size of community population is

of determination was explained by >30km. Total area

correspondent with the magnitude of illegal activities.

and number of polygons had significant (P<0.05) and

Correlation generally was low to high with

high (r=0.87, 0.73, 0.85, and 0.70) correlation within the

significant and non-significant effects. It also varied

human land cover. Total area had high prediction

widely in the magnitude and direction for buffer zones

accuracy of 91% and 80% for total land area inside and

<30km and above the buffer zones >30km. General trend

outside the buffer zone. Similarly, high trend (R=84 and

observed in this work were similar to the trend observed

80%) was also recorded for number of polygons for

by Donald et al. (1999).

<30km and >30km respectively.
Covariation of OONP socio-spatial variables

CONCLUSION

with road was high. This implies that the relationship

It is therefore concluded that change in natural

between OONP socio-spatial variable in the buffer of

land cover has a greater degrading effect on the socio-

<30km distance to the edge of the OONP area was very

spatial variable below 30km and above 30km in OONP,

strong and were significant for >30km and above. This

Oyo State, Nigeria. Park land outside the buffer zones

lines up with the result of (Donald et al., 1999) on

(>30km) had more general response and prediction

changing species richness and settlement showed a weak

accuracy in terms of depletion of park resources

gradient for the prediction of both <30km and >30km

compared to the buffer zones due to high prediction

Journal of Research in Ecology (2015) 3(1): 031-038
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power of the regression models.
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