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ABSTRACT

Climate change represents a systemic global environmental risk with disproportionate
impacts on vulnerable coastal regions. This study examines the interaction between global
climate drivers and localized anthropogenic stressors in Rivers State, Nigeria, a
hydrocarbon-dependent and low-lying coastal region of the Niger Delta. Using a structured
qualitative review approach, the study synthesizes peer-reviewed literature, institutional
climate reports, and regional environmental assessments to analyze climate-induced
impacts on water resources, soils, sediments, and air quality. The analysis distinguishes
between primary climatic drivers (temperature rise, rainfall variability, sea-level rise,
extreme weather events) and secondary anthropogenic pressures (gas flaring, illegal
refining, oil spills, deforestation, urban expansion). Findings indicate that climate change
functions as a risk multiplier, amplifying pre-existing environmental vulnerabilities through
identifiable causal pathways including salinity intrusion, sediment remobilization, soil
degradation, and atmospheric pollution intensification. The study contributes to sub-
national climate risk scholarship by integrating global climate governance frameworks with
context-specific adaptation strategies for Rivers State.
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Introduction

Climate change is one of the most significant environmental challenges of the twenty-first
century. Global surface temperatures have increased by approximately 1.1°C above pre-
industrial levels due primarily to anthropogenic greenhouse gas emissions (IPCC, 2023).
Recent assessments indicate a continued upward trajectory in atmospheric carbon dioxide
concentrations and associated warming trends (WMO, 2023).

The impacts of climate change are unevenly distributed, with coastal and low-lying regions
facing disproportionate risks (IPCC, 2023). Developing countries in Sub-Saharan Africa are
particularly vulnerable due to limited adaptive capacity and high dependence on climate-
sensitive sectors (World Bank, 2023).

Rivers State, located in the Niger Delta region of Nigeria, represents a critical case of
compounded environmental vulnerability. The region combines deltaic geomorphology,
intensive hydrocarbon extraction, rapid urbanization, and weak environmental governance
structures (NEST, 2018). This study examines how global climate drivers interact with
localized anthropogenic stressors to produce multidimensional environmental impacts in
Rivers State.
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Methodology

This study adopts a structured qualitative review and conceptual synthesis approach.
Sources include:

IPCC Sixth Assessment Report (AR6)

UNEP Emissions Gap Reports

WMO climate assessments

FAO forest statistics

Peer-reviewed environmental studies on the Niger Delta (Ede & Edokpa, 2015; Ede &
Edokpa, 2017; Kanee et al., 2021)

Nigerian Environmental Study Team (NEST) regional climate reports

The analysis distinguishes between:

Primary climate signals: long-term temperature increase, rainfall variability, sea-level rise,
and extreme weather intensification.

Secondary anthropogenic stressors: gas flaring, illegal refining, petroleum spills, urban
waste disposal, and deforestation.

Climate change is treated as a risk multiplier, amplifying pre-existing environmental
degradation (IPCC, 2023).

Global Drivers of Climate Change

Anthropogenic climate change is closely linked to fossil fuel combustion, industrialization,
and land-use change (Steffen et al., 2018). According to UNEP (2022), global greenhouse
gas emissions are primarily generated from energy production, industrial processes,
agriculture, transport, and waste management.

Deforestation contributes significantly to atmospheric carbon accumulation. The FAO (2021)
estimates that approximately 10 million hectares of forest are lost annually worldwide.
The cumulative effects of these global processes contribute directly to sea-level rise,
hydrological instability, and atmospheric warming affecting vulnerable deltaic regions (IPCC,
2023).

Study Area: Rivers State within the Niger Delta

Rivers State lies within Nigeria’s coastal Niger Delta region, characterized by low elevation,
extensive estuarine systems, mangrove ecosystems, and high annual rainfall exceeding
2,000 mm (NEST, 2018). The state capital, Port Harcourt, is a major oil-producing and
industrial hub.

Environmental pressures include oil spills, gas flaring, illegal refining activities, and rapid
urban expansion (Ede & Edokpa, 2017).

Climate Change Impacts in Rivers State

Impact on Water Resources

Salinity Intrusion and Flooding

Sea-level rise contributes to saltwater intrusion into freshwater aquifers and river systems,
reducing potable water availability and affecting agriculture (IPCC, 2023; NEST, 2018).
Increased rainfall variability enhances flood frequency and surface runoff, mobilizing
contaminants into water bodies.

Udoinyang (2025) reported increasing degradation of surface water quality in Rivers State,
exacerbated by flood events and fluctuating rainfall patterns.
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Impact on Soil Systems

High-intensity rainfall accelerates soil erosion and nutrient leaching, reducing agricultural
productivity (NEST, 2018). Hydrocarbon contamination further compounds soil degradation,
particularly during wet seasons when contaminant mobility increases (Kanee et al., 2021).

Impact on Sediments

Extreme weather events increase sediment remobilization and heavy metal transport into
aquatic systems. Studies in the Niger Delta have identified elevated concentrations of zinc,
lead, and arsenic in riparian sediments (ISCA, 2024).

Sea-level rise and storm surges contribute to coastal erosion and altered sediment
deposition regimes (Maureen et al., 2025).

Impact on Air Quality

Rivers State experiences deteriorating air quality due to interactions between gas flaring,
industrial emissions, biomass burning, and increased heat intensity (Orisa-Ubi, 2020;
Udoinyang, 2025). Elevated temperatures enhance ozone formation and particulate
concentration, contributing to respiratory illnesses (Ede & Edokpa, 2017).

Climate Risk Pathways

The interaction between climate drivers and anthropogenic pressures follows identifiable
causal pathways:

Sea-level rise — salinity intrusion — freshwater scarcity

Extreme rainfall — sediment and contaminant mobilization — water quality decline

Rising temperature — increased energy demand — generator emissions — air pollution
Flood frequency — soil nutrient loss — agricultural vulnerability

These pathways demonstrate that climate change acts as a systemic risk amplifier (IPCC,
2023).

Adaptation and Mitigation Implications

Effective climate response in Rivers State requires:

Ecosystem-based adaptation (mangrove restoration, wetland protection)

Air and water quality monitoring systems

Strengthened enforcement against gas flaring

Climate-resilient urban infrastructure

Alignment with global climate governance frameworks under the United Nations Framework
Convention on Climate Change (UNFCCC) is essential for effective sub-national
implementation (UNEP, 2022).

Conclusion

Climate change in Rivers State reflects the interaction between global greenhouse gas
accumulation and localized environmental degradation. Addressing these challenges
requires integrated adaptation, regulatory reform, and ecosystem restoration strategies
grounded in both scientific evidence and local governance capacity.
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