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ABSTRACT: There are strong signals that confirmed the argument that changes in global
climate is associated with increased greenhouse gases (GHGS) in the atmosphere (IPCC
2014, Baccini et al. 2017; Le Quere et al. 2018; Antonarakis et al. 2018; Curtis et al. 2018).
The study investigated climate variability in Obanliku using descriptive statistics. Yearly
rainfall and temperature data of the study area for the period 2006 to 2017 were obtained
from Nigeria Meteorological Agency (NIMET) office Calabar and subjected to statistical
analysis. Annual mean and standard deviation analysis were used to describe the data and to
understand the yearly patterns of rainfall and air temperature in the study area. In addition,
thirty (30) copies of structured questionnaire were administered to purposively selected
household heads in three sampled communities in Obanliku. The results revealed that rainfall
did not maintain a consistent trend from 2006 to 2017 however, there was a significant
interannual variability and departure of the yearly means from the aggregate average within
the study period. However, average annual air temperature in the study area showed no
marked interannual variation as a steady index of about 27:C was observed for the study
periods. In addition, analysis of the responses of the farmers revealed an acknowledgement
of the flood events which destroyed their floodplain crops. It was therefore recommended
among others that farmers should continue to cultivate cover crops and adopt indigenous

technical skills in harvesting of flood waters.
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1. Introduction

There are strong signals that confirmed the argument that changes in global climate is
associated with increased greenhouse gases (GHGS) in the atmosphere (IPCC 2014, Baccini et
al. 2017; Le Quere et al. 2018; Antonarakis et al. 2018; Curtis et al. 2018).The increased
loading of GHGs in the atmosphere has been linked to fossil fuel burning and high rate of
deforestation and degradation especially in tropical biomes (Le Quere et al. 2018). Prominent
among these gases that have recorded tremendous increase since the industrial revolution
include but not limited to carbon dioxide (CO.), methane (CH.), nitrous oxide (NO). However,
CO:. is one of the major GHG that is threatening the livability of the environment (IPCC 2014).
Estimate indicates that at the initial stage of the industrial era, global atmospheric carbon
dioxide was 277 part per million (ppm) but it jumped to 402.8 + 0.1 by 2016 (Dlugokencky
and Tans 2018). This increase was initially fuelled by changes in land use but by 1920 fossil
fuel burning became the largest contributor to the loading of CO: in the atmosphere (Ciais et
al. 2013, Le Quere et al. 2018). It is imperative to note that the astronomical increase in
atmospheric CO. is energized by increased peopling and the accompanying economic growth

(1IPCC 2014).

The burning of fossils has maintained the lead in the chart of CO. releases since then
(Le Quere et al. 2018; Curtis et al. 2018). One remarkable effect of anthropogenic loading of
the atmosphere with CO. is modification of climate variables like temperature and rainfall,
which are the two most crop sensitive weather elements in developing nations (IPCC 2014;
Adeleke and Olabode 2017). It is estimated that global temperature has increased on average

of 0.74 higher than the preindustrial period (IPCC 2007). Specifically, between 1750 and 2011,
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about 2040+310 GtCO. was emitted into the atmosphere leading to a combined warming of
land and ocean surfaces between 0.65°C to 1.06-C (Lequere et al. 2018). Since then, about
880+£35GtCOss has remain in global terrestrial systems while 60% of these gigatons of carbon
dioxide have been sequestered among terrestrial and ocean carbon pools (IPCC 2014). Under
present scenario, the observed emissions and increases in temperature is predicted to be

sustained unless proactive measures are taken to curb this steady increase.

The ARS report of the IPCC (2014) further pointed out that the predicted change in
climate exposes the most vulnerable societies to high risk. For instance, subsistent farmers in
sub Saharan Africa remain most affected and vulnerable to extreme climate events as a result
of the lack of access to modern mitigation strategies and the continued reliance on rain fed
agriculture. It is on record that 95 % of the crops produced by rural farming populations in
Africa depend on rainfed agriculture (World Bank 2017). And forecast indicates that
precipitation will most probably decline in arid regions while wet areas will experience either
increased storm water or high level of uncertainty with regards to onset and cessation (IPCC
2014; Amogne et al. 2018). This rate of climate variability and uncertainty will impact
negatively on the gross domestic product (GDP)of countries in the region. Prognosis further
revealed that by 2100, climate change will lead to a reduction in the GDP of African countries

by 7% (Amogne et al. 2018).

The ripple effects of climate impacts on the region’s agricultural systems visa vice her
GDP will be gargantuan as the region’s population is projected to reach the 2billion mark by
20100 (UN Department of Economic and Social Affairs 2013), worsening an already bad
situation. This is particularly apt in Nigeria which has consistently been classified among low
human development index nations of the world (UNDP 2018) and has recently been named as
the ‘Headquarter of world poverty’ with more that 80 million of her population estimated to

live on less than 1.90 dollars a day (World Poverty Clock 2018).Nigeria like the rest of African
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countries continue to depend on rain fed agriculture for the feeding of her large population.
These explains the urgency in providing detail analysis of key climate data to guide policy
development, as taking no proactive measure may amplify environmental and socioeconomic
problems such as tribal wars, herds-men-famers clash over dwindling natural resources with
snowballing effects on the nations’ gross domestic product (Loughlin et al. 2014). The aim of
this study is to examine rainfall and temperature trends using descriptive tools and their rural

farmers perspective of their variability, impact and mitigative strategies adopted.

2. MATERIALS AND METHODS

2.1 Study area

The study area is the Obanliku Local Government Area of Cross River State. It lies between
longitude 9 22:0=and 9 22:45= E, and latitude 60 21:30= and 6° 22:30= N. The local government
is bounded in the north by Benue State, northeast by the Republic of Cameroon, to the southeast
by Boki Local Government Area in Cross River State of Nigeria. It is made up of ten political

wards.
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Figure 1: Map of the study area (insert, map of Nigeria and Cross River State)

Source: Akpan-ldiok & Ofem (2014)

The area has a tropical humid climate with wet and dry seasons. Wet season lasts from April
to mid-November while the dry season lasts from mid-November to mid-March. The area
experiences average annual rainfall of 1300mm — 2000mm, the average temperatures are
between 15C and 16°C (Mabugunje 1983). This climate provides a conducive agricultural
environment for cultivation of fruit trees, pulses, cereals and root/tuber crops.

In terms of vegetation, Obanliku is in the southern guinea savanna zone where
vegetation is generally a mixture of lower montane grassland and moist forests. It also has
some patches of savanna grassland and deciduous forests. The soils are generally sandy loam,
while in some locations they range from loam to sandy clay. The soils are generally well
drained and range in fertility status from the fertile, to the low fertility soils (Essoka et al. 2008;
Amuyou and Kelly 2015). However, at the mountain region of the study area, climatic indices
are akin to the Mediterranean conditions.

2.2 Methods and techniques of data analysis

3.2.1 Rainfall and temperature data: The study relied on rainfall measured in millimeters
and temperature measured in degree Celsius data covering the period of 2006 to 2017. The data
were obtained from the archival records of the Nigerian Meteorological Agency (NIMET)
Calabar office, Cross River State Nigeria. The data were subjected to descriptive statistical
analysis of mean and standard deviation to decipher patterns in air temperature and yearly

rainfall in the study area. The results of the analysis were presented in tables and charts.

2.2.2 Questionnaire administration: Five farming communities were purposively sampled in
Obanliku and structured questionnaire named ‘Farmers perception of climate variability,

impacts and adaptation” (FPCVIM-Questionnaire) was then administered to thirty randomly
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selected head of households in the study area. As the questionnaire name suggest, the content
of the instrument covered perception on rainfall and temperature trends, impacts on farming
activities, and adaptation measures to mitigate the impacts. Tables, charts and descriptive tools
of percentages were used to present and describe the results.

3. Results and discussion

3.1Climate variability (rainfall and temperature)

3.1.1Mean annual rainfall in Obanliku between 2006 and 2017

Table 1 shows the mean annual and standard deviations of rainfall in Obanliku from 2006
to 2017. As revealed in the table, rainfall received in the study area from 2006 to 2017 varies,
the least rainfall was experienced in 2013 with 90.6 mm while the highest rainfall was recorded
in 2012 with 154.5 mm. In 2006, 2007, 2008, 2009 and 2010 the annual mean rainfall was 130
mm, 140.9 mm, 136.9 mm, 144.1 mm, 118 mm and 126.3 mm respectively while the mean
annuals of the years 2012, 2013, 2014, 2015, 2016 and 2017 were 154.5 mm, 90.6 mm, 144.1
mm,124.9 mm, 131.9 mm, and 136.7 mm respectively. The total annual rainfall recorded from
2006 to 2011 was 796.2 mm with a mean and standard deviation of 132.7 mm and 8.9 while
from 2012 to 2017, total annual rainfall documented was 782.9 mm, mean of 130.4 mm and

standard deviation of 20.1.

Table 1: Mean annual rainfall (mm)

rainfall (mm) rainfall (mm)
130 154.5
140.9 90.6
136.9 144.1
1441 124.9
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118 131.9
126.3 136.9
¥=796.2 Y=782.9
X=132.7 X=130.4
SD=8.9 SD=20.1

Source: Analysis by authors (2019)

Synoptic analysis of the number of years with mean values above the aggregate mean
revealed that between 2006 and 2017, the study area recorded more rainfall as out of the
twelve years data were analysed, eight years recorded annual mean values above the
general mean for the period examined. This means that, flooding and erosion might have
been recorded in those years. Although, number of years with mean rainfall above the
aggregate man were more, no significant sustained increase in rainfall was recorded in the

region as revealed in figure 2.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
= Rainfall (mm)
Figure 2: Trend of rainfall 2007-2017.

Source: Analysis by authors (2019)

From Table 1 and Figure 2, it is obvious that regular variability of rainfall was recorded in
the study region within the period examined. The variability could be as a result of factors such

as the local relief of the area where some areas peaked at about 1600 meters above sea level,
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the intensity of sunlight, surface of the area, vegetation of the area, wind or rapid rate of land
cover change through deforestation and degradation. The intensity of these elements of land
has been confirmed to have moderating effect on the rate of evapotranspiration as a high
evapotranspiration will correspondingly increase the rainfall amount (Cohn 2017). More so,
areas with dense forest cover can have modulating impact on the frequency of local rainfall.
Spranklin et al. (2018) noted that modification of the land surface features could mediate the
fluxes of energy, moisture, trace gases and aerosols between the landscape and the atmospheric
boundary. On a general note, rainfall variability characterized by uncertainty as shown here
has significant effects on rural agriculture especially in Nigeria that was recently ranked among
the most vulnerable countries in the world to the adverse effects of climate change mainly due
to its high dependence on rain fed agriculture by the World Bank last year (World Bank 2017).
3.1.2 Mean annual temperature in Obanliku from 2006 to 217

Table 2 is the mean annual and standard deviations of temperature in Obanliku from 2006
to 2017. From the table, it can be observed that from 2006 to 208, the annual mean temperature
was 27.3 per year while the annual mean values in 2009 was 27.4°C, in 2010 annual mean value
of 27.6 -C was observed in the study area. Other years recorded the following annual mean
values of temperature for the study years 2011, 27.0-C, 2012 and 2013 recorded 27.4-C, 2014,
hard 27.6 «C, 201527.5 «C, 2016 and 2017 recorded mean values of 27.70C and 27.9 C.

Table 2: Mean and standard deviation of annual temperature in Obanliku 2006 to 2017

Temp. (0C) Temp. (0C)
27.3 27.4
27.3 27.4
27.3 27.6
27.4 27.5
27.6 21.7
27.0 27.9

3=163.9 3=165.5
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X=27.3
SD=0.2

X=27.6
SD=0.2

Source: Analysis by authors (2019)

The yearly distribution of temperature is also shown in Figure 3. From the Figure, it
can be observed that the highest annual mean temperature value of 27.9 «C was recorded in
2017 while the smallest values of 27.0-C was observed in 2011. A cursory look at Table 1 again
will revealed that, the annual mean of temperature between 2006 and 2011 was 27.3 «C and

from 2012 to 2017 annual mean aggregate temperature was 27.6 °C. This implies that there is

842

no significant deviation from the aggregate annual mean value, that is temperature in the study

area maintained a relative steady ratio within the years data were analysed. These trends of

temperature are likely to be good for tropical crops as they fall within the minimum and

maximum threshold for most staple food crops cultivated in the tropics.
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Figure 3: Temperature trend in Obanliku 2006-2017

Source: Analysis by authors (2019)

3.2 Climate variability impacts on floodplain agriculture
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Table 3 is the Likert scale statement on farmers perception of the impacts of climate variability
on flood plain agriculture in the study area. From the table, it can be observed that on the
statement ‘our stream and river banks are often flooded’, 53.3 percent of the respondents
strongly agreed while 33.3 percent agreed to the statement and 6.7 percent of the sample
population disagreed and strongly disagreed respectively. The high proportion of those who
agreed that most of part of the years flood water inundates their farmlands along flood plains
support the results of rainfall data analysed for the area. More so as revealed in figure 3, only
rainfall show variability between 2006 and 2017 while temperature shows an almost smooth
trend within the study years. This result support an earlier research outcome of Eni et al. (2011)
where it was submitted that excessive rainfall in Itigidi has resulted in the loss of valuable
farmlands and crops. And when farmers lost their means of livelihood through flash floods, it
creates multiplier effects on the society. For instant, students’ fees and upkeep may be impacted
negatively, medical bills could surge and become unaffordable to the very low-income earners,
wide spread hunger spell could be a common feature among others. These challenges if not nip

in the bud will have cascading impacts on the nation economy (Ebele et al., 2016).

Annual trend of rainfall and temp in Obanliku
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Figure 3: Rainfall and Temperature variability in Obanliku
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Source: Analysis by authors (2019)

Table 3 further indicates that the 19 of the respondents which is about 63 percent of the
sample population submitted to the statement that ‘crops along flood plains are destroyed’. It
also revealed that only 3.3 percent of the sample population strongly opposed the statement.
More so, about 53.3 percent of the sampled respondents disagreed to the statement that ‘volume
of water in the ponds and streams have remain the same in the last thirty years while 26.7
percent agreed to the statement. This assertion confirmed results from station data with respect
to precipitation where variability and yearly mean departure from the aggregate annual mean

showed variability.

Table 3: Impacts of climate variability on flood plains agriculture in Obanliku

SIN | STATEMENT SA (%) | A(%) D(%) | SD (%) | Total

1 Our streams and river banks 16 10(33.3) | 02(6.7) | 02(6.7) 30
are often flooded (53.3) (100)

2 Crops along floodplains are | 19(63.3) | 09(30) | 01(3.3) | 01(3.3) 30
destroyed (100)

3 Volume of water in our ponds | 02(6.7) | 08(26.7) | 16(53.3) | 04(13.3) | 30(100)
and streams have remain the
same

4 We have adequate water | 03(10) | 07(23.3) | 08(26.7) | 12(40) | 30(100)
irrespective of the season

5 Natural services of floodplains | 03(10) | 22(73.3) | 01 (3.3) | 04(13.3) 30
have reduced (100)

Source: Field survey by authors (2019)

It can also be observed from the table that on the statement about the sufficiency of
water in the community for agricultural purposes regardless of the season, 10 percent strongly
agreed, 23.3 percent agreed, about 26 percent and 40 percent disagreed and strongly disagreed
respectively. Despite frequent rainfall events and the flooding of floodplains, farmers still
complained of insufficient water. This irony could be likened to the fate of the ‘Rime of Ancient

Mariners’ and their famous line ‘Water everywhere but no drop of water to drink’. This is in
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line with the study of Amah (2015) where it was noted that climate change and hydrological

extremes remains to a threat to water utilization in Nigeria.

This outcome is in line with the narratives from other regions of the tropics that climate
variability/change and land cover are potent instruments leading to reduction of water volume
in streams and ponds of rural areas. Climate change/variability smother crops, makes the area
too dry for any form of crops particularly high-water demanding crops to do well (Ayoade
2002). Beside this, Machitteo (2014) submitted that land use modifications and its impacts on
land cover through processes such as deforestation, afforestation, agriculture, pasture
development, forest management regimes and urban sprawl remains a threat to the livability of
the environment. The transformations of natural cover of the landscape into cultural entities
has been recognized to having modulating impacts on climate variables (Deng et al. 2013). It
is however imperative that farmers who depend on rainfed agriculture as the principal means

of livelihood come up with strategies to ameliorate or halt the effects of climate variability.

3.3 Farm-level adaptation to climate variability impacts

Table 4 is the farm-level adaptation strategies in the sampled communities. The result in the
table indicates that 30 percent of the respondents said they change the cultivation period based
on weather condition. This implies that crops that require enough water for them to thrive,
early start of the rain will be a welcome development and vice versa. More so, 6.7 percent of
the sampled households submitted that they plant improve crop varieties. These crops are
secured either from the agricultural agent or from the open market. Such crops are known to
withstand weather stress (Odjugo 2010) but there are not without their side effects. Genetically
modified crops are known to threaten the safety of man and the quality of the environment.
Water bodies are polluted, soils become acidic, plants biomass get destroyed, the ambient air

changes in purity among others (Adeleke & Olabode 2017).
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Table 4: Farm-levels adaptation strategies to climate uncertainties

S/N | Strategies NO %
1 Changing cultivation time (early or late cultivation) 09 (30)

2 Plant improved crop varieties 02 (6.7)

3 Practice cover cropping to reduce heat burn 11 (36.7)
4 Change occupation 00 (00)

5 Migrate to communities with favorable farming season | 01 (3.3)

6 Diversify occupation 05 (16.6)
7 Do nothing 02 (6.7)
10 | Total 30 (100)

Source: Survey by authors (2019)

Furthermore, the table revealed that about 36 percent of those interviewed said they
plant cover crops to reduce the effect of sunlight on the crops. This is vital to the farmers
because the intensity of the sun often kill the crops, dry them up and those that survive the
intense heat will subsequent yield very poor outputs (World Bank 2017). Table 4 also shows
that no person agreed that the change occupation, this attest to the fact that the rural population
have limited alternatives, hence farming remains the mainstay of their economy (Ebong
2011). However, 3.3 percent of the respondents said they move to communities with favorable
climate for farming. This is a periodic feature common with some households in the study area
who often relocate to neighboring local government of Boki to take advantage of the fertile
soils and other economic prospects in the area. About 16 percent of the sampled respondents
said they diversify their livelihood portfolio to offset any lost associated with poor crop yields.
The other economic activities identified includes petty trading, ‘Okada’ business, tapping of
palming and processing of palm oil more than is required for subsistence, etc. while 6.7 percent

say they do nothing. Whatever God decides to come their way, they choose to resign to faith.

The spiralling impacts of human-induced climate change effects on the health of
biodiversity and welfare of man informed the decision of the United Nation Framework
Convention on Climate Change (UNFCCC) and her sister's organizations to put series of

mitigation mechanisms to address both the causes and effects (Adeleke and Olabode 2017).
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The various adaptive measures practiced by the local farmers in Obanliku is part of their zeal

to fulfil the mandate of UNFCC some years back.

4. Conclusion and policy recommendations

The study investigated the trend of rainfall and temperature and the effects of observed
variability on the means of livelihood of the rural population of Obanliku Local Government
Area of Cross River State. Secondary data from weather station (rainfall and temperature) for
twelve years (2006-2016) were obtained and subjected to descriptive statistical analysis while
primary data on impacts of weather variability on floodplain agriculture and common
mitigative measures were collected through structured questionnaire. The result revealed
variability in rainfall as most of the years’ annual mean were above the aggregate annual mean.
The implication of this is that more rainfall was recorded in some years’, but this was not

consistent from 2006 to 2017.

On the impacts of climate variability on floodplain farming, the study observed
significant agreement to the fact that rainfall in the area sometimes is heavy and during such
periods, streams are overflow their banks leading to the destruction of their crops. Like in other
parts of Nigeria and developing economics, extreme weather events are destructive with
significant repercussions on the local economy. This is particularly trite these regions that
heavily reliant on rainfed agriculture. In view of this, farmers put up measures to manage the
aftermath of climate variability or reduce activities that will trigger climate incidences either

in the short or long run.
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In view of the outcome of this study, it is recommended that climate change and
adaptation experts should form a synergy with development practitioners and other relevant
stakeholders to feed in research results with policy development and subsequent
implementation. Nigeria as a country cannot afford to continue to plan without facts, scientific
reports should be collated and sieved for their appropriateness in promoting economic
development and mainstreamed into national development plans. This measure will aid in

reducing the vagaries of weather and climate on the nations’ economy.

More so, farmers on their own should amplify and sustained indigenous practices of
climate change/variability management like the cultivation of cover crops, sustenance of mixed
cropping, appropriate timing of the planting season and put in place good water harvesting
schemes like water collection pots in the agricultural fields among others to reduce flood

damage to crops.

ACKNOWLEDGEMENTS: This research was funded by TETFUND through the Federal
College of Education (FCE), Obudu, Nigeria. The authors wish to thank the management of
the FCE-Obudu for the technical oversight functions during the lifetime of the research. We
also wish to appreciate the sampled communities who received us without hesitation after

listening to the goal of the research.

References

Adeleke, E.A. & Olabode, A.D. (2017). Statistical analysis of rainfall trend in Akure, Ondo
State, Nigeria. Annals of the University of Oradea, Geography Series. XXVII, (1)114-
121

Akpan-ldiok A. U.&Ofem K. | (2014). Physicochemical characteristics, degradation rate and
vulnerability potential of Obudu Cattle Ranch soils in southeast Nigeria. Open
Journal of Soil Science. 04(02) 57-63.

Amah, J.I. (2015). Threats to water resources development in Nigeria. Idu, J. Geol. Geophys.
4(3)1-10.

Amogne, A., Belay, S., Ali, H. & Amare, B. (2018). Variability and time series trend analysis
of rainfall and temperature in north central Ethiopia: A case study in Woleka sub-basin.
J. Weather and Climate Extremes. 19(2018)29-41.

Amuyou, U.A & Kotingo, K.E (2015). Evaluation of mountain soils for sustainable agriculture

IJSER © 2020
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research Volume 11, Issue 1, January-2020 849
ISSN 2229-5518

and food security in Nigeria: the case of Obudu. European J. of Physical and Agric.
sc. 3(2),1-8.

Antonarakis, A. S, Siquiera P. & Munger J. W. (2017). Using multi-source data from lidar,
radar, imaging spectroscopy, and national forest inventories to simulate forest carbon
fluxes. Inter. J. of Remote Sensing, 38 (19)5464-5486.

Ayoade, J. O. (2002): Introduction to Agro-climatology. Vantage Publishers, Ibadan, pp 129
—137

Baccini, A., Walker, W., Carvalho, L., Farina, M., Sulla-Menashe, D., & Houghton, R. (2017).
Tropical forests are a net carbon source based on aboveground measurements of gain
and loss. Science,www.sciencemag.org.

Ciais, P., Bombelli, A., Williams, S., Piao, I., Chave, J., Ryan, H., Brender, P &Valentini, R.
(2013). The carbon balance of Africa: synthesis of recent research studies. Phil. Trans.
R. Soc. A (2011 OR 2013) 369, 2038-2057.

Cohn A. (2017). Leveraging climate regulation by ecosystems for agriculture to promote
ecosystem stewardship. Trop. Conserv. Sci. 10:1-7.

Curtis, P., Slay, C., Harris, N., Alexander, T & Hassen, M. (2018). Classifying drivers of
Global forest lost. Science, 361(6407) 1108-1111.

Deng, S. Katoh, M., Guan, Q., Yin, N., & Li, M. (2013). Estimating forest aboveground
Biomass by combining ALO PALSAR andWorldView-2 Data: A case study at Purple
Mountain National Park, Nanjing: China. Remote Sens. 6, 7878-7910.

Dlugokencky, E. & Tans, P. (2018). Trends in atmospheric carbon dioxide, National Oceanic
& Atmospheric Administration, Earth System Research Laboratory (NOAA/ESRL),
available at: http: //www.esrl.noaa.gov/gmd/ccgg/trends/global.ntml, retrieved on 9
March 2018.

Ebele, N.E &Emodi, N.V. (2016). Climate change and its impact in Nigerian economy. J. of
Scientific Research & Reports 10(6): 1-13

Ebong, M (2011). Mobilization of resource for rural development in Nigeria. Thumbprint Press, Calabar

-Nigeria.

Eni, D.I., Atu, J.E., Oko,C. &Ekwok, I. (2011). Flood and its impact on farmlands in Itigidi, Abi Local
Government Area, Cross River State, Nigeria.In. J.of Hum. and Soc. Sc.1 (9)98-104. [Special

Issue]

Essoka, A. (2008). Soil variation over basement complex slopes in parts of Cross River plains,
southeastern Nigeria. Unpublished Ph.D. dissertation, Department of Geography, Abu
Zairia

Intergovernmental Panel on Climate Chang (IPCC 2007). Climate change 2007: FouthAssessment
Report (AR4) IPCC. (2007). Climate Change: Impacts, Vulnerability and Adaptation. Working

Group I, WMO, Geneva.

IPCC, (2014). Climate change 2014: Synthesis report Fifth Assessment Report. IPCC
publication.

Le, Quéré C., Andrew, R. M., Canadell, J. G., Sitch, S., Korsbakken, J. I., Peters, G. P.,
Manning, A. C., Boden, T. A,, Tans, P. P., Houghton, R. A., Keeling, R. F., Alin, S,
Andrews, O. D., Anthoni, P., Barbero, L., Bopp, L., Chevallier, F., Chini, L. P., Cialis,
P., Currie, K., Delire, C., Doney, S. C., Friedlingstein, P., Gkritzalis, T., Harris, 1.,
Hauck, J., Haverd, V., Hoppema, M., Klein Goldewijk, K., Jain, A. K., Kato, E.,
Kortzinger, A., Landschiitzer, P., Lefevre, N., Lenton, A., Lienert, S., Lombardozzi, D.,
Melton, J. R., Metzl, N., Millero, F., Monteiro, P. M. S., Munro, D. R., Nabel, J. E. M.
S., Nakaoka, S.-I., O’Brien, K., Olsen, A., Omar, A. M., Ono, T., Pierrot, D., Poulter,
B., Rddenbeck, C., Salisbury, J., Schuster, U., Schwinger, J., Séférian, R., Skjelvan, 1.,
Stocker, B. D., Sutton, A. J., Takahashi, T., Tian, H., Tilbrook, B., van der Laan-Luijkx,

IJSER © 2020
http://www.ijser.org


http://www.ijser.org/
http://www.sciencemag.org/

International Journal of Scientific & Engineering Research Volume 11, Issue 1, January-2020 850
ISSN 2229-5518

I. T., van der Werf, G. R., Viovy, N., Walker, A. P., Wiltshire, A. J., &Zaehle, S. (2018).
Global Carbon Budget.Earth Syst. Sci. Data, 10, 405-448.

Loughlina, J.O., Andrew M. L. & Frank, D. W. (2014). Effects of temperature and precipitation
variability on the risk of violence in sub-Saharan Africa, 1980-2012.PNA 14 (3)
16712-16717.

Mabugunje, A. (1983) Nigeria: Physical and Social Geography in Africa, South of the Sahara,
12th Edition, 760-770.

Matchito, S. A. (2014) The status of wetlands, threats and the predicted effect of global climate
change: the situation in Sub-Saharan Africa. Aquat Sci 75:95-112.

Odjugo P. A. O. (2010). General overview of climate change impacts in Nigeria. J. of Human
Ecology, 29(1): 47-55.

Spracklen, D.V., Baker, J.C.A., Garcia-Carreras, L.&Marsham, J. (2018). The Effects of Tropical
Vegetation on Rainfall Annu. Rev. Environ. Resour. 43:14.1-14.26.

UNICEF (2015). Unless we act: impacts of climate change on children. Publication of the
United Nation Children Fund.

United Nation Development Programme (UNDP 2018). Human Development Report. 2018
statistical update. www.undr.undp.org/en/human-development-index-hdi Retrieved
on 20/07/2018

UN Department of Economic and Social Affairs (2013). World population prospects: The 2012
revision. Volume I: comprehensive tables. New York, USA

World Bank (2017) Fact sheet: The World Bank and agriculture in Africa.
http://go.worldbank.org/GUJBRVMRLO. Accessed 13 Jan 2018.

World Poverty Clock (2018).The percentage of Nigerians living in extreme poverty could
increase by 2030. retrieved from https://worldpoverty.io/blog/index.php?. 26
November 2018.

IJSER © 2020
http://www.ijser.org


http://www.ijser.org/
http://www.undr.undp.org/en/human-development-index-hdi
http://go.worldbank.org/GUJ8RVMRL0
https://worldpoverty.io/blog/index.php



