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ABSTRACT 

Climate change poses significant threats to aquatic biodiversity and fish communities in 

Nigeria, impacting both natural ecosystems like wetlands, rivers, and lakes, and man-made 

systems such as ponds and reservoirs. Increasing temperatures, fluctuating rainfall patterns, 

flooding, and rise in sea-level, disrupt water quality, habitat availability, and ecological 

patterns, poses adverse effects on fisheries productivity and food security. 
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INTRODUCTION 

Nigeria’s aquatic ecosystems, from the Niger Delta’s mangroves and creeks to inland lakes like 

Lake Chad and man-made aquaculture systems, support rich biodiversity and provide 

livelihoods through fisheries, and is drastically impacted by climate change (Elenwo and 

Akankali, 2014). According to IPCC (2023), climate change refers to a change in the state of the 

climate that can be identified (e.g., by using statistical tests) by change in the mean and or the 

variability of its properties and that persists for an extended period, typically decades or longer. 

Similarly, the UNFCCC (1992), defines climate change as a change of climate which is 

attributed directly or indirectly to human activity that alters the composition of the global 

atmosphere and which is in addition to natural climate variability observed over comparable 

time periods. Climate change is driven by global warming, introduces stressors which causes 

temperature increases, unusual rainfall, coastal inundation, threatening aquatic species and 

fisheries productivity (IPCC, 2022; Mmom and Chukwu-Okeah, 2018) in the Niger delta. The 

Niger Delta, which is a global biodiversity region, is particularly vulnerable climate change 

stressors, due to its geographical location and existing pressures from oil pollution and other 

stressors (Ite et al., 2013). Man-made systems, like ponds, face challenges from water scarcity 

and heat stress (Adebayo and Daramola, 2017).  

2.0 Climate Change Stressors in Nigerian Aquatic Ecosystems 

2.1 Increasing Temperature 

Rising water temperatures, driven by a projected 1.5–2°C increase by 2050 in West Africa, alter 

aquatic ecosystems by affecting species metabolism, reproduction, and distribution (IPCC, 
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2022). In natural systems like the Niger Delta’s creeks, warm-water species like tilapia 

(Oreochromis niloticus) may thrive temporarily, but heat-sensitive species face stress, reducing 

biodiversity (Mmom and Chukwu-Okeah, 2018). In man-made ponds, high temperatures 

increase evaporation, lower dissolved oxygen, and enhances disease outbreaks, impacting 

aquaculture (Adebayo and Daramola, 2017).  

2.2 Fluctuating Rainfall and Flooding   

Unprecise rainfall patterns, with intense floods in the wet season and prolonged droughts in the 

dry season, disrupt Nigeria’s aquatic systems. In natural ecosystems, flooding in rivers like the 

Niger and Benue flushes pollutants into fish habitats, while droughts in Lake Chad reduce water 

volume, concentrating contaminants and reducing fish stocks (Okogwu and Ugwumba, 2019). 

In the Niger Delta, flooding enhances oil spill dispersal, smothering mangroves and fish nursery 

grounds (Ite et al., 2013). In man-made systems, floods damage pond infrastructures, while 

droughts limit water availability for aquaculture (Adebayo and Daramola, 2017). Limited data 

exists on how these hydrological shifts affect fish recruitment and ecosystem resilience. 

2.3 Continuous Rise in Sea-Level and Salinity Fluctuations   

Sea-level rise, projected at 0.5–1 m by 2100, threatens the Niger Delta’s brackish and freshwater 

ecosystems (IPCC, 2022). Increased salinity in mangrove creeks disrupts osmoregulation in 

freshwater species, reducing populations of economically important fish like Clarias gariepinus 

(Ite et al., 2013). Coastal inundation erodes mangrove habitats, critical for fish breeding, leading 

to declines in juvenile survival. Man-made coastal ponds face salinization, rendering them 

unsuitable for freshwater aquaculture.  

2.4 Ocean Acidification and Water Quality   

Ocean acidification from rising CO₂ levels affects coastal waters in the Niger Delta, reducing 

shellfish populations (crabs, shrimp) that support fish diets (IPCC, 2022). In inland systems, 

changes in pH and nutrient load from runoff degrade water quality, promoting algal blooms that 

deplete dissolved oxygen (Okogwu and Ugwumba, 2019). In aquaculture, poor water quality 

increases fish stress, hinders growth and mortality (Adebayo and Daramola, 2017).  

Table 2.1:  Summary of Drivers of Climate Change and their Impacts 

Drivers of Climate 

change 

Ecological impacts in the Niger Delta Aquatic Ecosystem 

Increased water 

temperature 

 It lower dissolved oxygen, fish stress and mortality, altered 

species composition (Elenwo and Akankali, 2014; Wahab and 

Iyiola, 2023; Sai and Pattnaik, 2023). 

Rise in rainfall and 

flooding 

Habitat migration, pond flooding, siltation, altered lake and 

river productivity (Alphonsus, 2023; Wahab and Iyiola, 2023; 

Akinrotimi and Edun, 2015; Anabi et al., 2025). 

Sea-level rise & erosion It causes loss of mangrove, nursery habitat destruction, and 

impact fish recruitment (Adewumi et al., 2018; Akpoilih and 

Ekeanyanwu, 2010; Okafor et al., 2025). 

Gas flaring & warming Thermal changes, acid rain, heavy metals, fish kills and 

extinction extinctions (Dienye et al., 2023; Okafor et al., 

2025). 
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3.0 Impact of Climate Change on Aquatic Biodiversity 

Climate change can cause shift in the aquatic ecosystem, species loss, habitat destruction and 

other negative impacts on the aquatic environment. 

3.1 Shifts in Natural Ecosystems and Species Loss 

Climatic change stressors have reduced biodiversity in Nigeria’s natural aquatic ecosystems. 

Ocean acidification, decreased pH, increased harmful algal blooms, reduced primary production, 

loss of nursery habitats and local extinctions and migrations of fish species are reported from the 

Niger Delta’s marine and coastal ecosystems (Elenwo and Akankali, 2014; Adewumi et al., 

2018; Dienye et al., 2023).In the Niger Delta, mangrove loss from flooding and salinity reduces 

habitat for species like Chrysichthys nigrodigitatus (Ite et al., 2013). In Lake Chad, shrinking 

water bodies have caused declines in over 20 fish species, threatening food webs (Okogwu and 

Ugwumba, 2019). Invasive species, like water hyacinth (Eichhornia crassipes), favoured by 

warmer waters, displaces native flora, altering fish habitats (Ndimele et al., 2011). 

3.2 Man-Made Ecosystems   

In aquaculture ponds, climate stressors reduce species diversity by favoring hardy species like 

catfish over less tolerant ones. It also affects productivity and reduces survival rate of hatchling 

in breeding ponds and nurseries. Heat stress and water scarcity limit polyculture, while diseases 

like vibriosis increase in warmer conditions (Adebayo and Daramola, 2017; Anyanwu et al., 

2020).   

4.0 Impact on Fish Communities 

4.1 Population Dynamics   

Climate change affects fish reproduction, growth, and survival. In natural systems, warmer 

waters and flooding disrupt spawning cycles, reducing recruitment in species like Sarotherodon 

melanotheron (Lawson and Agbo, 2018). In aquaculture, heat stress lowers growth rates and 

feed conversion efficiency, increasing production costs (Adebayo and Daramola, 2017). 

Vulnerable species like the freshwater stingrays Dasyatis garouaensis and Urogymnus ukpam, 

which occur in the Delta and are threatened by climate and pollution pressures (Elenwo and 

Akankali, 2014). 

4.2 Trophic Interactions  

Altered food webs, driven by declines in plankton and benthic organisms, affect predatory fish 

in natural systems. In the Niger Delta, oil-pollution synergies with climate stressors reduce prey 

availability, impacting top predators (Ite et al., 2013). In ponds, reliance on artificial feeds 

mitigates some effects but increases costs (Ogunji et al., 2021). 

4.3 Fisheries Productivity   

Declining fish stocks in natural ecosystems, like the Niger Delta with 20–30% yield reduction 

in some creeks, and reduced aquaculture output, due to climate stressors threatening Nigeria’s 

fish supply, which meets only 40% of its demand (Ite et al., 2013; Adewumi and Olaleye, 2011). 

Artisanal fishers face income losses, while aquaculture farmers struggle with rising operational 

costs. 

5.0 Effects of Climate Change 

5.1 Effects on Fisheries, Aquaculture and Livelihoods 
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Artisanal fisheries in the Niger Delta support hundreds of thousands of households and supply 

about half of Nigeria’s fish consumption; these are highly vulnerable to climate and ecosystem 

changes (Elenwo and Akankali, 2014; Adewumi et al., 2018; Wahab and Iyiola, 2023). 

In Cross and Mbo estuaries, fishers report infrastructural damages and climate related ecological 

problems, though current impacts on catches are described as not alarming, but showed evidence 

and correlated with climatic trends (Alphonsus, 2023). 

In Bayelsa, Delta and other coastal communities like Ibeno and Onna; observed changes include 

altered water depth, higher temperature, rainfall shifts, longer fishing time, increased effort and 

reduced catch (Sarré et al., 2024; Favour, 2020). 

Nationally, climate change reduces fish productivity, alters species composition, increases fish 

kills from floods and droughts, and destabilizes both capture fisheries and aquaculture (Wahab 

and Iyiola, 2023; Muringai et al., 2021; Aroyehun and Henri-Ukoha, 2025). 

Brackish water aquaculture in the Niger Delta experiences pond flooding, turbidity, siltation, 

salinity fluctuations, infrastructure collapse and new species incursions (Akinrotimi and Edun, 

2015). 

 

Fig 5.1: Effect of Climate Change on the Aquatic Ecosystem 

Source: Hassoun et al., 2025  

5.2 Socioeconomic Implications   

Climatic impact on aquatic ecosystem adversely affects Niger Delta communities, where over 

large percentage of the inhabitants rely on fishing (Onyena and Chukwu, 2020). Reduced catch 

has led to abandonment of fishing where adaptation fails, increased poverty and food insecurity 
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(Wahab and Iyiola, 2023; Sarré et al., 2024; Muringai et al., 2021; Onyeneke et al., 2020). Which 

has conditioned the few fishers to adopt unsustainable practices, while aquaculture farmers face 

financial strain from infrastructure damage and feed costs (Adebayo and Daramola, 2017). 

Women in fish marketing and processing are particularly vulnerable to supply shortages. 

Table 5.1: Summary of the impact of climate change impacts on aquatic systems in the 

Niger Delta 

Impact Category Effects Impact on Biodiversity 

and Fisheries 

 

Loss of Habitat Mangrove degradation, 

coastal erosion, salinity 

intrusion 

Loss of nursery grounds, 

reduced fish recruitment 

Onyena and Sam 

(2020); Aransiola 

et al. (2024) 

Temperature Rise Warmer waters, 

increased stratification 

Species migration, local 

extinctions, algal blooms 

Elenwo and 

Akankali (2014) 

Rise in Sea-level 

and Flooding 

Inundation of wetlands, 

altered hydrology 

Breeding disruption, 

habitat loss 

Balogun and 

Onokerhoraye 

(2022) 

Ocean 

Acidification 

Decreased pH, shell 

dissolution 

Impacts on invertebrates 

and food webs 

IPCC (2022); 

Elenwo and 

Akankali (2014) 

Compounding 

Pollution 

Oil spills and climate 

stressors 

Reduced ecosystem 

resilience 

Onyena and Sam 

(2020) 

 

6.0 Adaptation and Mitigation Strategies 

6.1 Adaptation by Fishers and Fish Farmers 

Niger Delta fish farmers use multiple adaptation strategies such as changing management 

practices, changing stocking and harvest decisions; can lead to higher profits (Onyeneke et al., 

2020). 

Reported measures in the region include: raising pond dykes, better site selection, shading tanks, 

improved monitoring and early warning systems, and better fishing gear to reach more distant 
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and displaced fish stocks (Alphonsus, 2023; Akinrotimi and Edun, 2015; Sarré et al., 2024; 

Onyeneke et al., 2020). 

Broader recommendations include ecosystem approaches to fisheries, sustainable water 

management reforms, carbon sequestration, reduced greenhouse gas emissions, mangrove and 

wetland restoration, and stronger governance (Elenwo and Akankali, 2014; Adewumi et al., 

2018; Wahab and Iyiola, 2023; Akpoilih and Ekeanyanwu, 2010; Dienye et al., 2023; Okafor et 

al., 2025; Sai and Pattnaik, 2023). 

6.2 Ecosystem based Management   

Restoration of mangroves in the Niger Delta to buffer against sea-level rise and support fish 

nurseries (Mmom and Chukwu-Okeah, 2018).   

Controlling of invasive species like water hyacinth through integrated management (Ndimele et 

al., 2011).   

Establishment of protected areas to conserve biodiversity hotspots to prevent decline in over 

exploited species. 

6.3 Aquaculture Resilience   

Developing climate-resilient fish strains through selective breeding of viable species 

(Olaosebikan and Raji, 2019).   

Promoting water efficient systems like recirculating aquaculture to combat drought (Adebayo 

and Daramola, 2017).   

Use of local feed alternatives like Black soldier fly larvae (BSFL); to reduce costs and 

environmental impact (Ogunji et al., 2021). 

6.4 Policy and Community Engagement  

Strengthen climate informed fisheries policies and regulations, integrating indigenous 

knowledge (Onyena and Chukwu, 2020; Adewumi and Olaleye, 2011).   

Providing subsidies and grants for climate adaptive technologies in aquaculture.   

Enhance community training on sustainable practices and climate monitoring. 

Conclusion 

Climate change significantly threatens Nigeria’s aquatic biodiversity and fish communities, with 

pronounced impacts in the Niger Delta’s natural ecosystems and nationwide aquaculture 

systems. Addressing these challenges requires interdisciplinary research, robust policies, and 

community-driven adaptation. By filling knowledge gaps and implementing sustainable 

practices, Nigeria can enhance the resilience of its aquatic ecosystems, ensuring food security 

and livelihoods for future generations. 
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