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Abstract: The study examines the trends of temperature parameters from five synoptic stations in the Niger Delta region of Nigeria.
The annual mean temperature from five synoptic stations between 1951 and 2012 were collected from the archives of the Nigeria
Meteorological Agency, Oshodi, Lagos. The data was analyzed using correlation coefficient and standardized anomaly. The results show
that, air temperature demonstrated steady increasing trend from 1980s, it reveals that global temperature for the past 100 years is 0.74°C
that of the Niger Delta region under the period investigated is 0.66°C while the trend showed an increase of temperature anomaly of
0.3°C. The current trend shows that global warming is evident in the region but is covered by the variation in some local and regional
temperature. Based on the findings of the work, it is therefore; recommended that sustainable ecological measures should be practiced.
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1. Introduction

Climate change, specifically global warming is a major
environmental challenge that has captured the attention of
scientist and public worldwide (Teme, 2005). Global
warming is caused by excessive quantities of greenhouse
gases emitted into Earth's near-surface atmosphere,
however, increasing levels of these gases is the cause of
rising surface air temperatures, resulting in the most severe
ecological crisis that the Niger Delta region has witnessed.
The Intergovernmental Panel on Climate Change (IPCC)
(2007) concludes that greenhouse gases are responsible for
most of the observed temperature increase since the middle
of the twentieth century, and that natural phenomenon
such as solar variation probably had a small warming
effect from pre-industrial times to 1950 and a small
cooling effect afterward. . Also Ekpoh and Nsa (2011)
observed that there is sufficient evidence of rising global
temperatures due to increased emission of greenhouse
gases into the atmosphere which have the capacity to
trigger large scale climatic changes thereby having
significant effect on the temperature. Studies have shown
that global average air temperature has significantly been
on the increase mainly as a result of anthropogenic
activities (IPPC, 2007). Anthropogenic activity such as
population growth, deforestation, unsustainable
agriculture, and the widespread use of fossil fuels are
contributing to global warming (Cicerone, 2005). The
strongest evidence of global warming can be seen in the
rising air temperatures in nearly all parts of the world.
According to O’Hare (2002), increase in temperature will
cause higher frequency and intensity of extreme weather
events such as severe heat and drought, intense rainfall and
serious flooding, excessive wind and violet storm. It is
observed that global temperatures have increased by
0.4°C-0.8°C with a mean of 0.74°C since record started in
1860 according to 2007 Intergovernmental Panel on
Climate Change (IPCC). Without a new treaty to halt
carbon dioxide emissions, world temperatures could rise
an additional 7.2° C by 2100, raising fears of widespread
crop failures, climate '"refugees," rising seas and
desertification for regions such as Sub Sahara and Kalahari

Desert areas of Africa etc. In addition to rising air
temperature, the region is faced with gas flaring and
massive deforestation due to oil exploration and
exploitation activities in the area. Nzeadibe and Egbule et.
al (2011) stated that the concentration of biodiversity in
the Niger Delta region may experienced a loss of about
40% of its inhabitable terrain in the next thirty years due to
natural gas flaring, oil spillage, concentration of
greenhouse gas in the atmosphere and over exploitation of
natural resources in the region. These environmental
problems have contributed enormously to carbon levels in
the atmosphere. If the current rate of atmospheric warming
continues, it will intensify the listed environmental issues
and may led to loss of fragile ecosystem in the Niger Delta
region. In this background this study finds relevance in
examining climatic trends in the Niger Delta region of
Nigeria using Temperature parameter.

2. Material and Method

Mean monthly temperature (minimum and maximum) data
for Warri, Ondo, Port Harcourt, Benin City and Calabar
(1951 to 2012) were collected from the archives of the
Nigeria Meteorological Agency (NIMET), Lagos. The
climatic data used covered a period of sixty two (62) years
and was divided into two climatic periods of thirty-one
(31) years each except for one station i.e Portharcourt due
to inadequate data. The standardize anomalies of
temperature were computed using the 1951-2012 mean to
examine the annual deviations of these climatic parameters
from their respective normal (mean) and the data were
subjected to testing for significance using the correlation
coefficient given as;
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This is to ascertain if the climatic trends during the period
under consideration are statistically significant.
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3. Results and Discussion

Figure la-1b indicates that years with drought incidence
coincide with years with high positive deviation from the
1951-2012 normal at the stations. The anomalies of annual
mean temperature in Warri as presented in Figure la
reveals that annual mean temperature was above the 1951-
2012 normal for 27 years. The temperature anomalies
point to the fact that climate change signal is stronger as
from the 1980s in Warri. This finding agrees with the work
of Gobo et al (2014) that reveals a rising temperature in
Warri. Figure 1b shows the anomalies of annual mean
temperature in Ondo, it reveals an increasing temperature
trend, which was more in the second time slice. Also
annual mean temperature was below normal in the first
time slice and above normal in the second time slice. The
temperature anomaly confirms that climate change is more
as from the 1980s. Figure lc shows the standardized
anomalies of annual mean temperature in Port Harcourt. It
reveals that below long term average persisted during the
first time slice with only one year of above average
temperature (1973). There is also prevalence of warm
years in the second time slice with six years recording
below average temperature. This also supports Odjugo
(2005) and Ministry of Environment of the Federal
Republic of Nigeria (2003) that observed a general
increase in temperature throughout Nigeria in the last few
decades. The standardized anomalies of annual mean
temperature in Benin City in figure 1d shows that below
long-term average persisted during the 1951-1981 period
with three years of above average temperature while the
1982-2012 periods is marked with above long term
average temperature with four years of below average
temperature (cooling). The standardized anomalies of
annual mean temperature in Calabar in figure le shows
that below long-term average persisted during the 1951-
1981 period with six years of above average
temperature(warming) while the 1982-2012 periods is
marked with above long term average temperature with six
years of below average temperature (cooling).
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Figure 1b: Standardized anomalies of annual mean
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Figurelc: Standardized anomalies of annual mean
temperatures in Port Harcourt (1961-2012)
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Figureld: Standardized anomalies of annual mean
temperatures in Benin City (1951-2012)

Figure 1a: Standardized anomalies of annual mean
temperatures in Warri (1951-2012)
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Figure 1e: Standardized anomalies of annual mean
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The anomalies of annual mean temperature was marked
with below long term average in the first time slice which
indicates cooling while the second time slice was marked
with above long term averages which indicates warming.
In all the stations, temperature was below the 1951-2012
normal in the 1950s / 1960s with the exception of 1973
drought year in all the stations that were above normal.
However, Odjugo (2011) stated, that temperature in
Nigeria has no much increase between 1901 and 1938 but
rapidly increased in the early 1970s. The mean
temperature between 1951 and 1981 was 26.48°C while
the mean between 1982 and 2012 was 27.14°C. This
indicates a mean increase of 0.66°C for the two
climatological periods. This is slightly lower than the
global temperature but if this current rate of atmospheric
warming continues, the Niger Delta region may be faced
with rapid increase in temperature by the year 2100 in line
with [PCC, 2007 projection.

Table 1: Correlation coefficients of annual trends of
temperature parameters in the Niger Delta

S/ Temperatu . Port Benin | Calaba
re Warri | Ondo | Harcou .
N City r
parameter rt
Minimum * * .
1| temperatur | %020 | 0-618 | 456" | 0671 | ¢ 5557
e
Maximum * *
2 | temperatur “ | 0823 o736 | 0675 | 06027
. .646
Mean * * *
3 | temperatur | 9233 | 0856 1 06067 | 0727 | 0.766™
e

“Correlation is significant at the 0.01 level (2-tailed).

The temperature series was further subjected to testing for
significance using the correlation coefficient. The result in
Table 1 shows that there are significant warming trends for
annual maximum, minimum and mean temperature in the
period 1951-2012 across the station. The result further
confirmed the earlier findings of Adesina and Odekunle
(2011) that minimum and maximum temperature generally
indicates an upward trend and can be ascribed to global
warming. It also reveals that minimum temperature show a
higher correlation value than maximum temperature in
Warri. The results further support the findings of IPCC
(2007) and Brito-Castillo et. al (2008) which observed that
minimum temperature is increasing at a rate faster than the
maximum temperature. It has also been established that
dense cloud and cover affects air temperature by producing
lower maximum temperature and larger minimum
temperature anomalies, while cloudness skies produce
larger maximum temperature with lower minimum
temperature anomalies (Brito- Castillo et. al, (2008). Thus
the situation there is in line with situations projected by
IPCC about Africa in general. According to Christian et al.
cited in Speranza (2010), the IPCC Fourth Assessment
Report states that “all of Africa is very likely to warm (as a
result if increase in temperature) during the century. This
is already evident that there is a general increase in
temperature over the Niger Delta region as a result of
global warming due to increased green house gases, but
sometimes disrupted by variation in some other climate
related parameters in the regions.

4. Conclusion

Based on the findings in this study the following
conclusions are made:

e The anomalies of annual mean temperature show that
there is a statistical significant increasing trends of
temperature in all the synoptic weather stations
investigated which indicates warming in the region

e The trends of these temperature parameters highlighted
may have contributed to climate change and its
associated global warming in the region. Hence,
sustainable ecological measures such as afforestation,
reduced use of fossil fuel, sustainable agriculture, forest
management etc are therefore recommended, since the
concentration of green house gases is the main cause of
atmospheric warming in the region.
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