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ABSTRACT  

This study investigates the observed climate patterns and their potential impacts on livelihood in 

Ogbia Local Government Area, Bayelsa State, Nigeria. The study analyzes temperature and rainfall 

trends over the past three decades and their correlation with agricultural productivity (farming and 

fishing). The results reveal that oil spills are a prevalent concern, with 53% of respondents reporting 

regular occurrences, while only 5% indicated they have never experienced spills. Additionally, the 

findings highlight a significant rise in average temperature at a rate of 0.024°C per year, peaking at 

32.74°C in 2023. Rainfall variability was also evident, with an average annual rainfall of 246.86 

mm, and significant fluctuations between 2020 (187.74 mm) and 2021 (388.16 mm), while the rate 

of rainfall increases (1.32 mm/year) was weak, pointing to growing variability in precipitation 

patterns. The study’s major findings show that rising temperatures and erratic rainfall negatively 

impact agriculture, especially temperature-sensitive crops like cassava, yam, and plantain. These 

climate changes lead to heat stress, reduced crop yields, and water scarcity, which threaten food 

security in the region. Similarly, fish stocks are affected by rising water temperatures, which reduce 

oxygen levels in aquatic environments and disrupt breeding patterns. The study recommends 

adopting climate-resilient agricultural practices, improving flood management systems, and 

enhancing fishery management to mitigate these impacts. Additionally, the need for community 

awareness and education on climate adaptation strategies is emphasized to ensure sustainable 

livelihoods in the face of climate change. 

Keywords:   livelihood, climate, sustainability, oil spill, farmers 

 

INTRODUCTION  

The Niger Delta region of Nigeria, which is 

rich in natural resources including oil, has 

faced extensive environmental degradation 

due to oil spills and the increasing impacts of 

climate change. This has led to significant 

disruptions in the livelihoods of local 

communities that depend on agriculture, 

fishing, and other natural-resource-based 

activities. Oil exploration and extraction in this 

region have resulted in frequent oil spills, 

contamination of water sources, and loss of 

biodiversity (Nriagu et al., 2016). In addition 

to pollution from oil spills, the region is 

vulnerable to climate change, which results in 

unpredictable weather patterns, rising sea 

levels, and frequent flooding. These combined 
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threats exacerbate the environmental 

challenges faced by local populations, thereby 

creating a vicious cycle of degradation 

(Benson, 2020). Although the individual 

impacts of oil spills and climate change on the 

Niger Delta have been well documented, there 

is limited research focusing on their combined 

effects on ecosystems and livelihoods. Oil 

spills degrade soil quality, poison freshwater 

ecosystems, and reduce agricultural 

productivity, whereas climate change 

intensifies these impacts by contributing to 

more extreme weather events, coastal erosion, 

and saltwater intrusion (Sharma et al., 2024). 

Together, these phenomena undermine food 

security and economic stability, creating a 

complex web of vulnerabilities in the local 

communities (Nef et al., 2022). The Ogbia 

Local Government Area (LGA), located in 

Bayelsa State, provides a valuable case study 

for understanding how these dual threats affect 

local communities. Ogbia, like many parts of 

the Niger Delta, heavily relies on natural 

resource-based livelihoods. The area has 

experienced numerous oil spills over the years, 

severely affecting soil and water quality. 

Moreover, climate-induced flooding has 

exacerbated these challenges by destroying 

infrastructure and displacing families (Odele 

et al., 2020). In this context, it is crucial to 

assess the socioeconomic impact of oil spills 

and climate change on local livelihoods, 

identify coping strategies, and offer 

recommendations for sustainable 

development. This study aimed to evaluate the 

effects of oil spills and climate change on local 

livelihoods in Ogbia LGA, Bayelsa State, by 

assessing their impact on agriculture and 

fishing, examining the role of climate change 

in exacerbating environmental challenges, 

exploring adaptation strategies, and offering 

policy recommendations to address these 

combined environmental threats. This study 

draws on the sustainable livelihood framework 

(SLF) to understand how the different assets 

(natural, social, human, physical, and 

financial) of local communities in Ogbia LGA 

are impacted by oil spills and climate change. 

The framework helps to examine how these 

communities respond to shocks and stresses, 

and how they can enhance resilience through 

better resource management (Chang et al., 

2014, David et al., 2021). Furthermore, the 

study incorporates elements of the 

environmental justice theory to ensure that 

interventions are equitable and hold 

responsible parties, such as oil companies, 

accountable for the environmental damage 

they have caused (Ozondu, and Egbunike, 

2023). The case study of Ogbia LGA provides 

a deeper understanding of the compounded 

environmental and socioeconomic challenges 

faced by the Niger Delta. The findings of this 

study will contribute to the development of 

more effective strategies to manage the risks 

posed by oil spills and climate change, 

enhance the resilience of local communities, 

and promote sustainable livelihoods in the 

region.  

MATERIALS AND METHOD 

Study Area 

Ogbia Local Government Area (LGA) is 

located in the northeastern part of Bayelsa 

State, Nigeria, between latitudes 4°39' N and 

5°02' N, and longitudes 6°16' E and 6°35' E. It 

shares borders with other LGAs within 

Bayelsa State, including Nembe to the 

southeast and Yenagoa to the west. Ogbia is 

part of the Niger Delta region, characterized by 

low-lying, swampy terrain and a network of 

rivers and creeks. The LGA covers an area of 

approximately 695 square kilometers. 

According to the 2006 Nigerian census (NPC, 

2006), Ogbia had a population of about 

179,926 people, resulting in a population 

density of roughly 259 people per square 

kilometer. The region experiences high annual 

rainfall, reflecting its tropical climate, with 

some areas receiving up to 97.3 mm of rain. 

Maximum temperatures typically range 

between 30°C and 41°C. The principal 

occupations in Ogbia are predominantly 

agriculture, fishing, and oil-related activities. 

Agriculture, especially the cultivation of crops 

such as cassava, yam, and plantain, plays a key 

role in the local economy. Fishing, both for 

subsistence and commercial purposes, is also 
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significant, given the region’s proximity to 

riverine and coastal areas. Additionally, oil 

exploration and associated industries have 

become increasingly important, as Bayelsa 

State is one of Nigeria's primary oil-producing 

regions. Together, these sectors form the 

backbone of Ogbia's economy, supporting 

both rural and urban populations. 

 

Figure 1: Map of Bayelsa Showing Ogbia, LGA 

Source:  Anekwe, and Onoja (2020). 

MATERIALS AND METHODS 

A mixed-method approach was employed, 

combining quantitative data from surveys with 

meteorological data from the Nigerian 

Meteorological Agency (NiMet) to provide a 

comprehensive assessment of the impacts of 

oil spills and climate change on sustainable 

livelihoods in Ogbia LGA. A structured 

questionnaire was administered to 400 

respondents, including farmers, fishermen, 

and other community members whose 

livelihoods depend on natural resources. The 

questionnaire was designed to gather 

information on the frequency of oil spills, 

location, and perceived impacts on agricultural 

productivity and fish stocks. Changes in 

weather patterns, such as temperature and 

rainfall, and their effects on local farming and 

fishing activities. Adopted local response to 

environmental changes, and perceptions of 

livelihood sustainability in the face of 

environmental degradation. Stratified random 

sampling was employed to ensure 

representation across different communities in 

Ogbia. Historical climate data (1993–2023) 

was obtained from NiMet’s station in Abuja, 

including information on temperature, rainfall 

patterns, and other relevant climate variables. 

The dataset was used to analyze climate trends 

and patterns over the last three decades. The 

survey responses were analyzed using 

descriptive statistics to summarize the key 

findings related to the impacts of oil spills and 

climate change on livelihoods. The 

meteorological data was correlated with the 

survey findings to establish any relationships 

between observed climate patterns (e.g., 

changes in rainfall and temperature) and 

reported changes in agricultural productivity 

and fish stocks. 
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RESULTS AND DISCUSSION 

Table 1: Social economic status of the respondents  

 Frequency Percentage (%) 

No of questionnaire distributed  400 100 

No of questionnaire returned 396 99 

No of questionnaire not returned  4 1 

Sex    

Male  247 62.37 

Female  149 27.63 

Age    

20 - 30 28 7.07 

31 – 40 133 33.59 

41 – 50 102 25.76 

51 – 60 73 18.43 

61 and above  60 15.15 

Educational Qualification  

FSLC/ Non-Formal Education  52 13.13 

SSCE 71 17.93 

OND/NCE/HND 82 20.71 

B.Sc 86 21.72 

M.Sc & Ph.D 105 26.51 

Occupation    

Farming  115 29.04 

Fishing  102 25.76 

Trader  33 8.33 

Civil servant/Oil and gas 50 12.63 

Community leaders/stakeholders  96 24.24 

 

The survey result in Table 1 shows that the 

majority of respondents were male, with 

females participating at a significantly lower 

rate. Most respondents were aged between 31 

and 40 years, followed by those in the 41-50 

age group, with a notable representation of 

older individuals as well. Educational 

attainment was relatively high, with a large 

proportion holding advanced degrees (M.Sc or 

Ph.D.), and a smaller group having only basic 

education or none. The dominant occupations 

were farming and fishing, reflecting a largely 

rural or agricultural community, while 

community leaders were also well represented, 

and smaller numbers worked in civil service, 

oil and, gas, or trading. The survey results 

reflect demographic trends similar to studies in 

South-South and Southeast Nigeria. The 

predominance of males and high educational 

attainment, particularly with advanced 

degrees, suggest better understanding and 

engagement in local issues. The large 

representation of farmers and fishermen 

mirrors the region's economic reliance on 

agriculture and fishing (Onwuemele, 2015). 

Involvement of community leaders supports 

findings that highlight their key role in local 

development and policy implementation 

(Ajala and Adebanjo 2019). 
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Figure 2: The frequency of oil spill in the community 

The data clearly shows that oil spills are a 

common occurrence in the communities, with 

the majority of respondents (210 out of 396, or 

53%) experiencing spills frequently. 

Additionally, 88 respondents (22%) reported 

that spills occur occasionally, every 2-3 years. 

A further 80 respondents (20%) indicated that 

spills happen rarely, about once every 5 years, 

while 18 respondents (5%) stated that spills 

have never occurred in Ogbia LGA.The data 

reveals that oil spills are frequent in Ogbia 

LGA, with 53% of respondents reporting 

regular occurrences. This mirrors the situation 

in the broader Niger Delta, where oil spills 

from exploration activities cause widespread 

environmental damage, contaminating land, 

water, and affecting livelihoods (UNEP, 

2011). Occasional and rare spills (22% and 

20%, respectively) align with findings from 

Nriagu et al. (2016), where spills are less 

frequent but still impactful in health risks and 

economic losses from pollution are significant, 

particularly in agriculture and fisheries. The 

findings underscore the need for stronger 

environmental regulations and spill response 

mechanisms to mitigate the effects of oil spills 

in these regions. 

 

 

Figure 3:  The extent oil spills have affected the fishing activities in your community  

53%

22%

20%

5% A.  Very Frequently (almost every
year)

B.  Ocassionally (every 2-3 years)

C.  Rarely  (once every 5 years or
more)

D.   Never

81%

13%
5%1%

A.  Very severly (most fish are
killed or migrate away)

B.  Moderately (some fish are
affected but fishing is still
possible)

C.  Slightly (minimal impact on
fish population)

D.  No impact at all
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The data reveals that oil spills significantly 

affect fishing activities in the communities. 

Majority of the respondents (320) reported that 

spills have a very severe impact, with most fish 

either dying or migrating away. Another 50 

respondents indicated a moderate effect, 

where some fish are affected but fishing 

remains possible. A smaller group of 20 noted 

only a slight impact on fish populations, while 

6 respondents stated that oil spills have no 

impact on fishing activities. Overall, the 

results highlight the detrimental impact of oil 

spills on the community’s fishing industry, 

with severe consequences for local 

livelihoods. The data shows that oil spills 

significantly impact fishing activities in Ogbia 

LGA, with 81% of respondents reporting 

severe effects, including fish deaths or 

migration. This aligns with studies from the 

Niger Delta, where oil pollution devastates 

aquatic ecosystems, reducing fish populations 

and harming livelihoods. Studies by Ushie et 

al. (2020) and Alvernia et al. (2021) confirmed 

the decline in fish catches in oil-polluted 

waters, leading to economic hardship for local 

communities. Although a few respondents 

noted moderate or slight impacts, the overall 

findings highlight the critical threat oil spills 

pose to fishing and food security in South-

South and southeastern Nigeria. 

 

Figure 4: The impact of climate change on Agricultural productivity  

The data indicates that climate change has had 

a substantial impact on agricultural 

productivity in the area. A majority of 

respondents (293) reported that rising 

temperatures and altered rainfall patterns have 

significantly reduced productivity. Another 57 

respondents noted a moderate reduction in 

productivity. Meanwhile, 38 respondents 

stated that climate change has had no effect on 

their agricultural output, and only 8 

respondents reported an increase in 

productivity. Overall, the findings suggest that 

climate change is primarily having a negative 

effect on agriculture in the region. The data 

reveals that climate change negatively impacts 

agricultural productivity in the region, with 

74% of respondents reporting significant 

reductions due to rising temperatures and 

altered rainfall patterns. This aligns with 

findings from studies in the Niger Delta, where 

increased temperatures and erratic rainfall 

have disrupted planting and harvest cycles, 

leading to lower yields. According to 

Adamaagashi et al. (2023), climate change in 

Nigeria has exacerbated agricultural 

challenges, affecting crop growth and food 

security. Similarly, Grigorieva et al. (2023) 

highlight how changing weather patterns have 

negatively affected farming communities in 

Nigeria, emphasizing the urgent need for 

adaptive agricultural practices. 

74%

14%

10%
2%

A.  Significantly reduced productivity B.  Moderately reduced productivity

C.  No effect on productivity D.  Increase productivity
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Figure 5:  Climate-related challenges noticed in agricultural activities 

The data shows that climate-related challenges 

are significantly impacting agricultural 

activities in the area. The most commonly 

reported issue is temperature extremes 

affecting crop growth, with 270 respondents 

highlighting this as a major challenge. 

Irregular rainfall, such as droughts or floods, 

was identified by 62 respondents, while 49 

noted an increase in pests and diseases due to 

changing climate conditions. Only 15 

respondents indicated that they have not faced 

any significant climate-related challenges. 

Overall, temperature extremes appear to be the 

most critical issue, followed by irregular 

rainfall and increased pests and diseases. The 

data shows that climate-related challenges, 

particularly temperature extremes, irregular 

rainfall, and flooding, are significantly 

impacting agriculture in the area. The majority 

of respondents (270) reported temperature 

extremes as a major issue affecting crop 

growth. Okon et al. (2021) emphasized that 

irregular rainfall and increased pests and 

diseases were also common concerns, 

reflecting broader trends in Nigeria. 

Additionally, frequent flooding, reported by 

the respondents, highlights the serious risks 

posed by rising sea levels and erratic rainfall 

patterns in the region (Nwanosike et al., 2021). 

There are limited adaptation strategies to oil 

spills and climate change, with most 

respondents lacking specific measures. Some 

have diversified activities or relocated. This 

reflects regional challenges, as many in the 

Niger Delta struggle with inadequate resources 

and knowledge to adopt effective adaptation 

strategies (Sam et al., 2024). 
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(droughts or floods)

B.  Increased pests and
disease

C.  Temperature extremes
affecting crop growth
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Figure 6:  Do you receive any support from government or NGOs to mitigate the effects of oil spills 

and climate change on your livelihoods 

The data shows that most respondents have not 

received support to mitigate the effects of oil 

spills and climate change on their livelihoods. 

A large group (211) reported being aware of 

such programs but have not received any 

assistance, while 103 respondents said they 

had not received any support at all. Only 44 

respondents indicated they have received 

limited support, and 38 reported receiving 

significant assistance. Overall, the findings 

suggest a gap in the reach or effectiveness of 

support programs, leaving many in the 

community without adequate help to address 

these challenges. The data highlights a 

significant gap in support for communities 

facing the combined challenges of oil spills 

and climate change, with most respondents 

(211) aware of mitigation programs but not 

receiving assistance. This is consistent with 

regional studies, such as Nriagu et al. (2016), 

which found that government support for 

Niger Delta communities is often insufficient 

or poorly targeted, leaving many vulnerable to 

the environmental impacts of oil spills and 

climate change. Furthermore, dissatisfaction 

with government policies is widespread, with 

301 respondents rating them as ineffective. 

The lack of awareness among 54 respondents 

also points to the failure of policy 

communication, further exacerbating the 

challenges faced by local communities. There 

is a strong community support for 

comprehensive policy changes to address oil 

spills and climate change, respondents 

advocating for stricter oil company 

regulations, climate-resilient agriculture, and 

flood management. This reflects a desire for a 

multi-faceted approach to mitigate 

environmental challenges and protect 

livelihoods (Anser et al., 2023) 

10%

11%

53%

26%

A.  Yes, Significant support B.  Yes, limited support

C.  No, but I am aware such programs D.  No, I have not received any support
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Figure 7: Annual Rainfall and Temperature trend in Ogbia LGA from 1993 to 2023 
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Over the past three decades, the average 

temperature in Ogbia LGA, Bayelsa State, has 

been 31.66°C, with a steady increase of 

0.024°C per year. The highest annual average 

temperature was recorded in 2023 at 32.74°C, 

and February is the warmest month, reaching 

34.40°C. In contrast, August is the coolest 

month at 28.95°C. Rainfall has varied 

significantly, with an average of 246.86 mm 

annually. The highest rainfall was in 2021 at 

388.16 mm, while the lowest occurred in 2020 

at 187.74 mm. Although rainfall is increasing 

at a rate of 1.32 mm per year, the trend is weak, 

with 0.05 significance. The study establishes a 

relationship between observed climate 

patterns (temperature and rainfall trends) and 

changes in agricultural productivity (farming 

and fishing) in Ogbia LGA, Bayelsa State, and 

revealed that increasing temperature and 

rainfall variability correlate with agricultural 

and aquatic ecosystem changes, referencing 

known climate impacts on these sectors. The 

key potential impacts of climate change on 

both farming and fishing are: rising 

temperatures, especially during the hottest 

months, can cause heat stress on temperature-

sensitive crops like cassava, yam, and plantain, 

essential staples in the region. This, combined 

with increased evapotranspiration, heightens 

water stress during low rainfall periods. 

Furthermore, rainfall variability—such as the 

extreme rainfall in 2021 and droughts in 

2020—disrupts planting and harvesting, 

leading to crop losses. Excessive rainfall 

exacerbates flooding, which is common in 

Bayelsa, causing soil erosion, nutrient 

depletion, and farmland destruction. The rising 

water temperatures negatively affect aquatic 

ecosystems by reducing oxygen levels, 

potentially stressing fish populations and 

leading to fish kills. Temperature fluctuations 

also disrupt fish breeding and migration, 

reducing overall fish productivity. 

Additionally, increased rainfall and flooding 

can destroy fish habitats in rivers and 

wetlands. Heavy rainfall causes sedimentation 

and nutrient runoff, degrading water quality, 

which affects fish health and growth. 

 

CONCLUSION 

This study identified key climate trends in 

Ogbia LGA, Bayelsa State, highlighting the 

increasing temperature and rainfall variability 

that significantly impact agriculture and 

fishing. The findings revealed that rising 

temperatures and extreme rainfall events 

adversely affected crop yields and fish stocks, 

threatening local livelihoods. This study 

provides valuable climate data and insight into 

how these changes disrupt traditional 

agricultural practices and aquatic ecosystems. 

Several recommendations have been proposed 

based on these findings. The first is the 

implementation of climate-resilient 

agricultural practices, including drought-

resistant crops and improved irrigation 

systems, to mitigate the effects of temperature 

extremes and water scarcity. Second, flood 

management strategies, such as better drainage 

systems and flood forecasting, should be 

established to reduce the impact of flooding. 

Third, fishery management can be enhanced 

by protecting habitats and improving water 

quality through better sediment and nutrient 

runoff control. Finally, raising awareness and 

educating the community on adaptive 

strategies and climate-change mitigation 

efforts are crucial to building resilience. These 

measures will help to reduce the negative 

impacts of climate change on local 

communities and ensure sustainable 

agricultural and fishing practices in the region. 
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