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EXECUTIVE SUMMARY 

BACKGROUND: 

Delta State being a delta with many tributaries and low lying coastal communities 

that are criss-crossed by a number of water ways is highly susceptible to climate 

change impacts. Delta State is currently experiencing climate change related 

impact such as rising temperature, heat waves, more intense rain/ wind storms, 

more extreme rains, including erosion and landslides, sea level rise, sea surges 

and coastal inundation (Okoh, et al, 2011). Delta State like the other core Niger 

Delta States is also faced with environmental problems resulting from oil 

exploration and exploitation activities which involve land clearance, access 

creation, abstraction of ground water, gas flaring, sewage, solid/chemical /drilling 

waste dumped indiscriminately, removal of vegetation, vibration, spills and leaks, 

nuisance odours and fires (UNEP, 2011). These lead to deforestation, land 

degradation, hydrological changes, and introduction of alien and invasive species. 

The flaring of associated gas releases carbon, methane and other gases into the 

atmosphere leading to increase in our carbon footprints. 

 

The understanding of the biotic, abiotic factors and socio economic factors that 

bear much influence on the development and survival of people in ecosystem of 

Delta State is paramount for the identification of appropriate strategies for 

achieving mitigation and adaptation to climate change. The Nexus of climate 

change and environmental degradation is not yet adequately articulated. The 

information and data to be generated from this study are critical for determining 

the nexus.  

 

Delta State is already experiencing the detrimental effects of climate change. The 

vulnerability to climate change is exacerbated by extreme levels of environmental 

degradation which have reduced the supply of ecosystem goods/services and 

thus the coping capacity of many rural communities. In addition to its adaptation 

challenges, the Delta State faces considerable mitigation problems as a result of 
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the exceptionally high quantities of greenhouse gas (GHG) emissions from gas 

flaring within the oil industry.  

Delta State is undertaking a  Territorial Approach to Climate Change (TACC) 

programme to facilitate low emission climate-resilient development (LECRD), and 

thereby tackle both mitigation and adaptation problems within the Delta State. A 

core focus of the work was to understand the relationships between climate 

change impacts and environmental degradation in the Delta State, and to build 

government and private sector capacity to assess and implement appropriate 

mitigation and adaptation interventions. Presently Delta state lacks adequate 

data and information on the vulnerability of various communities and groups in 

the state, to climate change impacts, socio economic impacts of climate change, 

biophysical impacts, as well as the nexus of environmental degradation and 

climate change with which to make evidence based policies on climate change 

and environmental degradation challenges.  

The goal of this study was to conduct baseline assessments of the biophysical and 

socio-economic factors underpinning climate change impacts in Delta State in 

order to generate data and information necessary for evidence based policy 

making, programme planning and development. The study pursued the following 

specific objectives: 

i) Conduct cross-sectoral studies on the nexus of environmental degradation 
and climate change impacts in Delta State and Identify the biophysical and 
socio economic factors that impact on the nexus of environmental 
degradation and climate change in Delta State; 

ii) Identify the factors driving climate change and communities in Delta State 
that are most vulnerable to climate change;  

iii) Identify appropriate GHG mitigation and adaptation options for Delta 
State; and 

iv) Identify challenges interfering with adaptive capacity, adaptation and 
mitigation and determine the factors that enhance them.  

Fifteen LGAs were selected for the study. One community/town was selected 

from each selected LGA. Thirty respondents at least were selected from each 

community by simple random sampling. The participatory and experimental 

approaches to data and information gathering were used in this study. This 

involved laboratory tests of soil, water and air quality, key informant interview 
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(KII) using focus group discussions (FGD) by gender and other prominent group 

classifications where possible.  

 

SUMMARY OF KEY FINDINGS BY OBJECTIVES 

Climate change has had a pervasive impact on all communities in all the ecological 
zones of Delta State with effects ranging from submerged coastal communities in 
the fresh water swamp zones to the salient leaching of soil nutrients and water 
logged farm lands of the lowland rain forest zone in the hinter land. Livelihoods, 
properties and human lives have been lost, food, water and environment security 
have been compromised, infrastructure have been destroyed and the 
environment has been further degraded by climate change impacts. In all this, 
there is an absence of coordinated efforts by all stakeholders (Government, Civil 
Society Organizations and Communities) towards adaptation and mitigation of 
climate change as there is no state policy and relevant data base to monitor 
climate change events, efforts on adaptation and mitigation and achievement so 
far. The environmental degrading experiences of climate hazards are further 
compounded by the menace of oil spillage and gas flaring in the state. Though 
laws regulating deforestation and pollution in the state abound lack of 
enforcement has rendered them moribund. The study has established a prima 
facea case that warming has taken place within the territory of Delta State and 
the warming which is associated with high levels of GHGs in certain locations in 
the state has led to climate change that has had cross sectorial impacts that have 
adversely affected the socio-economic, biophysical and  environmental 
sustainability of Delta State. 

The findings of the assessment are summarized by objectives as follows: 

 

1.1: Socio-Economic and Demographic Context of Delta State: 

Geographic and Demographic Characteristics of Delta State: 

Delta state, located in the South South geopolitical zone of Nigeria was created on 

the 27th of August 1991 out of the former Bendel state. There are 25 local 

government areas in Delta State (Delta state government, 2010). Geographically 

located within longitude 5◦ and 6.4◦E and 5◦00 and 6.30’, the state is bounded 
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Northwards  by Edo state, on the East by Anambra State, on the South East by 

Bayelsa state and on the South west by the Bight of Benin which covers 

approximately 160km of the states coastline. Southern parts of the state are 

transverse by numerous flat floored rivers that drain into the Atlantic Ocean is 

generally low lying without remarkable hills, consisting of unconsolidated 

sediments of quaternary age. Some hills can be found northwards within the 

LGA’s of Ika and Aniocha. The major rivers include the Niger River, Ethiope, Warri, 

Kiagbodo (Aweto, 2002). Drainage is done in the eastern flank by the Niger River 

via its several tributaries such as the Forcados, Escravos, and the Warri Rivers and 

creeks such as the Bomadi creek. Rivers Jamieson and Ethiope rise from the north 

and northeast respectively subsequently join and form the Benin River which 

eventually drains into the sea in the west (Online Nigeria, 2003.)  

Delta state has a population of 4.11 million people distributed by sex as 2,069,309 

males and 2,043,136 females, as per 2006 National Census. It has a population 

density of 228 persons/sq. km which is higher than the national average of 152 

persons/sq.km. Deforestation is high as forest cover in the state has been reduced 

to only 28% compared to 60% forest cover in 1970 (Delta State, 2010). The major 

tribes in the state are Ikas, Ibos, Urhobos, Izons, Isokos, Itsekiris. 

Climate: Delta state shares similar climatic features with other states in the Niger 

Delta. The general climate is characterized by a long rainy season from 

March/April through October. There is an increase in precipitation from the north 

of the Niger Delta which records an average of 2500mm to the extreme coasts 

where mean annual rainfall averages 4,000mm approx. Relative humidity rarely 

falls below 60%, fluctuating between 80% and 100% for most of the year (World 

Wildlife Fund, 2008). 
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The climate in Delta state shows latitudinal fluctuation in humidity ranging from 

the humid tropical in the south to the sub-humid in the north east. Lessening 

humidity towards the north is accompanied by an increasingly marked dry season. 

The climate is influenced by the prevailing air masses; the North East trade wind 

that originates from the Sahara desert, ushering in the short dusty harmattan 

then the dry season, noticeable from December to February and the warm, 

moisture laden South West Monsoon winds which originates from the Atlantic 

Ocean which is associated with the wet season. Intense thunderstorms of short 

duration, accompanied by strong winds which may blow off roofs of buildings and 

cause destruction of properties usually mark the beginning and end of the rainy 

season (Aweto 2002.). Temperature is high ranging from 19.9◦C to 37◦C.  

The vegetation of Delta state can be described a typical mix of floristically diverse 

and structurally complex (Aweto 2002). Lowland tropical secondary rainforest and 

swamp forest vegetation characteristic of the Niger Delta. Lowland tropical 

rainforest refers to a forest which grows on flat lands at elevations generally less 

than 3,300feet, characterized by more than five tier forest levels, with more 

diversity of fruiting trees (Butler, 2006). It was a major source of timber and the 

notable timber producing species include Antiaristoxicaria, Milicia (Chlorophora) 

excelsa, Ceibapentandra and Piptadeniastrumafricanum. Other trees that feature 

in the rain forest include Pentaclethramacrophylla, Chrysophyllumalbidum and 

Irvingiagabonenesi. All the rainforests in Delta state have been destroyed as a 

result of farming especially shifting cultivation and the establishment of small 

scale holdings of rubber trees, coupled with commercial lumbering. Deforestation 

is high as forest cover in the state has been reduced to only 28%. Presently, much 

of the countryside is dominated by secondary forest regrowth (Aweto 2002), 

created from degraded forest recovering from selective logging, areas cleared by 
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slash-and-burn agriculture that have been reclaimed by forest. These areas are 

characterized (depending on the level of degradation) by a less developed canopy 

structure, smaller trees, and less diversity. The swamp forest is found at the 

extreme coastal areas of the state. Characteristically, these areas are silt rich, 

waterlogged in saline (brackish waters) also called estuaries. Evergreen shrubs 

and trees (mangroves) with breathing roots (pneumatophores) are the dominant 

species found in these areas (Butler, 2006). The soils are predominantly sandy.  

Air, Soil and Water Quality 

Air Quality: Asaba, Ogwashi uku, Sapele, Ughelli, Ekpan, Ajamimogha, Ogbeijoh 

and Mosoga had CO2 rating of unhealthy for sensitive groups. Carbon dioxide 

recorded its highest average in Ekpan with about 392ppm and lowest 

concentration of 181ppm in Ezi. Locations like Ekpan, Sapele, Ajamimogha and 

Ughelli displayed high amount of CO2, CO and NO2 gases as expected of urban 

areas. This trend can be attributed to very high traffic volume responsible for the 

emission of these gases. Proximity of natural gas flaring stations also play major 

role in this high figure. Taking Delta State as a territory, the mean concentrations 

of the gases detected were less than FEPA guidelines limit except in the case of 

NO2 which was 0.12 ±0.11ppmas against the 0.05ppm standard limit (See 

appendix 2.1).  The Air Quality Index (AQI) analysis shows that most of the gases 

in some locations were below 100%. Chlorine however, exceeded 100% in Ughelli 

was 113% (rated ‘C’, that is, unhealthy for sensitive groups) and in Sapele 397% 

(rated ‘F’ that is, Hazardous warning). HCN in seven (7) locations were rated 

Unhealthy for sensitive groups while maintaining ‘A’ rating (that is, Very Good) in 

the rest of the locations.  

NO2 hit the ≥500% with 760%, 568% and 730% at Ekpan, Ajamimogha and Sapele, 

respectively, indicating Hazardous serious harm. In Owanta NO2 was 
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ratedHazardous warning level, Asaba and Ogwashi Ukwu were at Unhealthy for 

sensitive groups. Urban areas showed an elevation in the amount of some of the 

gases owing to the high level of anthropogenic activities taking place there. 

Soil Quality 

i) Soil Fertility: The results of the routine soil fertility analysis showed that the 

soils of all the communities were acidic, except the first location at Abavo in Ika 

South Local Government that had soil pH greater than 7. Soils had low organic 

carbon content except the first location at Asaba and the second sampled point at 

Abavo that were medium ranged. Most of the nitrogen contents of the soils 

ranged from low to medium. The soils at Asaba, Abavo, Beneku and Ikilibi had 

high nitrogen while in Mosogar, Owanta and Illah had medium while Ogwashiuku 

and Ezi soils were low in Nitrogen.  

All the communities’ soils were low in phosphorus except Abavo that was medium 

while Ikilibi is high. Owanta and Abavo soils had high potassium while the other 

communities’ soil had low soil phosphorus. Also, the effective cation exchange 

capacities of the soils were low which shows that the communities’ soil fertility is 

poor. The textural classes of the soils of the communities were sandy loam and 

sandy clay loam except Beneku that was loamy soil and one location at Oko-

Amakon that was clayey (See results in Appendix2.21). 

ii) Heavy Metal in Soil: Results indicated that all the sampled community soils 

were acidic with the exception of Ekpan, in Uvwie LGA that had soil pH above 7. 

The organic carbons were low except Ibada Elume and Kokori that was high. The 

concentrations of cobalt were below detection limit but chromium was high in all 

the communities except Uzere, Patan and Emadadja soil that were low. Cadmium 

was low while lead was high in all the communities sampled. Nickel was high in 
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Patani, Uzere, Ogbe-Ijoh and Ugbori-Tobo but low in all the other communities. 

Manganese was high in Kokori but low in all the other communities, while iron 

was very high in all the sampled communities. Copper and zinc were low in all the 

communities studied except Ekpan that was high. Heavy metal concentrations in 

soils are shown in Appendix 2.2. 

Water Quality: The results of water quality tests showed that the heavy metals in 

drinking water of most of the communities were very high, above the 

recommended level. The highest concentration of manganese (91 mg/l was 

detected at Abigborodo, in Warri North. This was directly followed by Emadadja 

(27 mg/l) in Udu and Ugbori-Tobo (23 mg/l) in Warri South West. High copper was 

detected in Oshimilli South (Asaba and Oko-Amakom) with concentrations within 

the range of 0.150 and 0.177 mg/l. The highest iron concentration was detected 

at Ibada-Elume in Sapele Local Government area, with a value of 0.25 mg/l 

followed by Iwhrekan (well water) in Ughelli South (0.17 mg/l) and Owanta (0.09 

mg/l). At Illah, in Oshimilli North, highest concentration of zinc was detected 

(0.237 and 0.24 mg/l) at the sampling points. Highest concentration of lead was 

detected at Asaba (0.30 mg/l) and Oko-Amakom(0.21 mg/l) in Oshimilli South, 

directly followed by Abigborodo, Ezi and Illah in Oshimilli North. Also Chromium 

concentration was high in both local Government areas. In addition, the two 

water samples taken from Illah had the highest concentration of nickel followed 

by Oko-Amakom in Oshimilli. Selenium concentration was below detection level 

in all the study areas. Asaba and Illah had the highest concentration of cadmium; 

this was directly followed by Oko-Amakom.   It is clear that most of the water 

sources for drinking in Delta State are contaminated, so water treatment is 

necessary for safety of the citizens. The concentration of heavy metals in drinking 

water from the sampled communities is shown in appendix 2.3. 
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Economic Activities: 

Delta state economy is mainly driven by earnings from crude oil. The state 

accounts for over 30% of oil output. The state has 52% of the 159 oilfields and 

1,481 oil wells in Nigeria this is equivalent to 89 oil fields and 770 oil wells. Delta 

state has great potentials in all sectors, such as agricultural, tourism and 

entertainment, commerce and industry. 

Some of the economic activities of the rural economy are Farming, fishing, 

trading, lumbering, mining, palm wine tapping and manufacturing. Farming is the 

mainstay of the rural economy and most people in the rural area engage in 

farming which is mainly subsistence in nature. The farmers usually grow tree 

crops, especially rubber (Hevea brasiliensis) purely to generate income. The main 

food crops grown in Delta State include cassava(Manihot esculenta), white guinea 

yam (Dioscorea rotundata) water yam (Dioscorea alata), plantain and banana ( 

Musa spp).The major sources of income for the communities include farming, and 

small scale business enterprises. A few members of the communities obtain 

income from employment in civil services, oil companies and artisanship. Income 

is not always available, and inadequate. The farmers are more buoyant financially 

during the harvest season. The cost of living is fairly high particularly for 

communities in the coastal areas that are accessible by boat only. Theft of farm 

produce is common in the communities while robbery is infrequent and 

occasional. The major sources of investible funds are personal savings, group 

meetings and the thrift (Osusu) saving mainly among women. The men patronize 

money merchants known as “money lenders” at extraordinarily high interest 

rates. There are a few other informal credit facilities. 

Apart from agriculture, industries like Glass, chemical industries, paints and 

pharmaceuticals, ceramics, hotels and tourism are sources of revenue in the 

http://www.waado.org/Geography/UrhoboPictures/Cassava.html
http://www.waado.org/Geography/UrhoboPictures/Plantain.html


21 
 

state. The mineral resources are crude oil and natural gas, although there are 

deposits of clay locally utilized for pottery production. There are numerous oil 

fields in Delta state (e.g. Ughelli, Kokori, kwale, Ebede, Otorugo, Ugborodo e.t.c ) 

which make a significant contribution to Nigeria's crude oil output. Crude oil 

exploration has impacted negatively on the people and rural economy of Delta 

State. Periodic spills have resulted in destruction of farmlands, rubber plantations 

and aquatic biota, thereby undermining the rural economy and leaving the people 

unemployed and pauperized. There are numerous gas flare sites in Delta State 

where natural gas associated with crude oil is burnt off. The huge conflagration 

created by the continuous burning of natural gas has not only destroyed the 

vegetation of such sites but has scared away wildlife and transformed nights into 

permanent daylight to the chagrin of the local people (Aweto, 2002). The Index of 

Economic Activities is shown in table 2.2 which clearly depicts Delta states 

comparative advantage in crude oil and natural gas production activities. 

Social organization and Human Development: 

The literacy rate adults (+15years) for Delta state was 84.2% distributed by sex as 

87.4% for males and 81% for females. The distribution of literacy rate by sex 

shows that male literacy race was 53.3% while female literacy rate was 46.7% 

(Delta State, 2006). The gender parity for literacy rate in the state was 87.4%. This 

is an indication of gender inequality in literacy rate. The Human Development 

Index (HDI) for Delta state was 0.598, life expectancy of 50 years and a Per Capita 

GDP $2325.23. The HDI for Delta state is shown in table 2.3. 

Social organizations exist in the communities for men, women, and youths. They 

have relevance and do influence decision making on issues of peace, welfare, 

security, and administration of justice and maintenance of law and order in the 

community. This is a welcome development as it gives the vulnerable groups the 
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opportunity to contribute to decision making in their communities albeit 

limitation in access to native court sessions. Culturally, the people tend towards 

the traditional African culture with the admixture of Edo, Igbo and Urhobo 

cultural beliefs. The major religions are Christianity, traditional religion, and some 

of the Asian religions of Eckanka and Gurumaraji. In many of the communities 

women are excluded from the native (palace) courts. 

Gender gap in parliamentary and legislative positions held by men and women in 

Delta state is very high. The Gender empowerment measure (GEM) indicates that 

women held only 15.4% of parliamentary seats and there are no legislators. The 

GEM also shows that only 25.64% of women are Professionals and Technical 

Workers in the state. The GEM is shown in table 2.4. 

 

Energy : 

The major sources of energy in the communities are electricity generators (that 

are powered by petrol or diesel engines), lanterns, PHCN for lighting and fuel 

wood, kerosene stove, charcoal and gas cookers for cooking. Major sources of 

energy for cooking are fuel wood, kerosene and charcoal. From TACC survey 

(2013), fuel wood constitutes about 80 percent of fuel used for cooking. There is 

great potential for development of alternative energy sources such as biogas, 

biofuels, solar and wind energy. 

 Health: 

Health facilities of various categories ranging from Federal Government owned 

federal medical centre, one teaching hospital, 56 government hospitals and 344 

primary health centres to non-state owned facilities are available in the state 

(Delta state, 2010). Most communities however have only primary health care 

centres or maternity homes. There are a few communities that have no modern 

health facilities. There were 259 private health facilities and the ratio of 
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population to health facilities was 6846 in the state as at 2004 (NBS, 2009). 

Trained healthcare providers are however inadequate as many community health 

facilities do not have Medical Doctors. The doctor to patient ratio of 6 doctors per 

100,000 patients (Delta state, 2010) is too low. All communities however have 

traditional health care providers whose services are highly patronized and have 

been adjudged by its users to have varying levels of effectiveness. Those who 

have broken bones and stroke believe that the traditional medicine and therapy 

give better effectiveness.  

 

The common diseases in the state include: malaria, cholera, heat rashes (and 

other skin infections), high blood pressure, waste pain, diabetes, arthritis and 

rheumatism, hypertension, typhoid fever, asthma, dysentery, headache, cough, 

and catarrh, diarrhea, stroke, tuberculosis, anemia, and river blindness (in 

Emadadja, Udu LGA). There is no specific geographical distribution of diseases as 

they affect people in all the communities. Malaria is however the most prevalent 

disease in the state with its occurrence being highest in the months of June to 

October (or November) which is during the raining season. Heat rashes and skin 

diseases are common during the months February to May (the dry season). Cough 

and catarrh are common in the raining season and the harmattan season of 

December to January. Typhoid fever, diarrhea, hypertension, stroke, and diabetes 

do not seem to have specific seasons of death.      

 

The major causes of death in the state include; malaria, hypertension, typhoid 

fever, diabetes, stroke, and old age in the order of their importance. The state has 

infant mortality rate of  94 per 1,000 live births and maternal mortality rate of 301 

per 100,000 live births in both rural and urban areas. The major challenges 

related to treatment in the state include: 
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(a) Poor access as the available health facilities are few and many people 

still have to undertake long journeys to access health services. 

(b) The health care providers are inadequate, many of the rural 

communities do not have medical doctors 

(c) Many of the facilities are poorly equipped particularly in the rural 

communities. 

(d) There is also poor access to relevant vaccines and drugs for ailments like 

hypertension, either not available or too expensive for the common 

people. 

(e) There are some traditional birth attendants (TBAs) and a few massaging 

centres in the state. 

 

Water Resources:  

Being part of the Niger Delta region, Delta state is crisscross with tributaries, 

rivers and rivulets. Approximately 50% of the surface area of Delta state is 

covered by water. The major sources of water for domestic and other uses are 

harvested rainwater, river/streams and boreholes. The major livelihoods that 

depend on water are fishing, crop and fish farming, aquaculture, poultry, water 

haulage and water transportation. Access to potable water is still a challenge as 

women and children still have to travel long distance in search of potable water 

exposing them to risk of accident, loss of valuable time and fatigue. There are 

many non-functioning facilities that had been installed by the government or 

some other organization e.g oil companies. Major sources of water pollution 

include one or a combination of the following: crude oil spillage, iron from rusted 

pipes, industrial wastes, domestic wastes, and acid rain, waste water from 

sewages, human (fecal) wastes and non-degradable waste materials such as, 

cellophane bags, plastics water/ soft drink packs and pure water sachets. The 
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later have also become serious nuisance on the water ways. The major livelihoods 

that are dependent on water include fishing, crop and fish farming, aquaculture, 

water haulage and supply at large scale (use of tankers) small scale and sachet 

water hawking as well as agro processing.  

 

Agriculture: 

The state is primarily agrarian with approximately 75% of the population 

dependent on agriculture (Delta State, 2006). The alluvial deposits from the broad 

coastline, the Niger Delta flood plain, the rivers, streams and creeks endow the 

state with great potentials for agricultural production. In the following sub-

sections   crops, fisheries and livestock are discussed. 

a. Crops: 

The major crops cultivated in Delta State include yam, cassava, plantain/banana, 

melon seeds, vegetable, sweet potatoes, groundnut, maize, and palm products. 

Farmers have limited access to improved crop varieties and extension services. 

 

There is no marked division of labour in the agricultural sector albeit men are 

more involved in land preparation, fishing and security and women are more 

involved in planting, harvesting and marketing of the farm produce. In the 

mangrove swamp zone the men and women in most of the communities are 

involved in land preparation and weeding while only women plant, harvest, and 

market the produce. 

 

The planting season has very great variability from zone to zone and community 

to community within the zones. In the low land rain forest zone cropping season 

begins February, March, April, or May and ends in August, September or October. 

In the mangrove forest and the fresh water swamp forest zones the planting 
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season begins in December or January and ends in June, August or September. 

The length of the cropping season is however determined by the dates of 

commencement and cessation of the rains and/or the arrival of the annual flood 

which has become more and more unpredictable.  

 

Market access for crops produced is problematic in the communities and the cost 

of transportation is high as farmers move wares for long distances from farm and 

many of the transport infrastructures are in poor conditions. Farm produce are 

transported by ferry, boats, Lorries, cars, pickup vans, bicycles, motorcycles and 

head load. Market access is also constrained by restrictive activities of market 

associations. 

 

b. Livestock 

The major livestock reared in the state include poultry farms and piggery at small 

and medium scale levels, while goats, sheep, and domestic fowls are kept at 

homestead level in most rural communities. Apart from poultry the farmers have 

limited access to improved variety of other livestock and there is an absence of 

extension workers. Livestock production is carried out all year round. Both male 

and female farmers are involved in livestock production. Market access is 

available albeit froth with high transportation costs which at the end contribute 

to higher prices of the livestock. Transportation is by the same means as for crops. 

 

Fisheries: 

For communities in the mangrove forest and fresh water swamp forest zones 

capture fishing is the main occupation and source of livelihood. In these 

communities capture fishing is carried out on full time at the artisanal scale. Full 

time and homestead culture fisheries using earth pond are also prevalent in the 
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state. Apart from the full time commercial production most of the fishing 

activities are geared towards meeting the household consumption needs. Fish 

production is highest in the dry season between November and April for capture 

fisheries when fish stock to water ratio is highest while the culture fisheries is all 

year round. The major marketing challenges include poor storage and processing 

infrastructure, poor road and other transport infrastructure, long distances to 

market and high transport costs. Low market access is a problem for small scale 

commercial fish farmers. Both men and women are involved in fisheries 

production but the processing (smoking) and marketing are carried out by 

women. Main type of fishing is capture fishing on full time and artisanal scales. It 

is an important source of income for farmers in the mangrove swamp. 

Transportation costs are high and storage facilities are inadequate and fish 

farmers incur losses as a result of spoilage or loss of product quality. 

Forestry and Environment:  

Few patches of inland forest exist as community sacred forest at Owerre Olubor, 

Asaba, Effurun, Orerokpe and Ejeme with an attenuated forest cover of 28% 

declining from 60% in 1970. The major commercial forest resource is timber. The 

major natural resources available in communities in commercial quantities are 

crude oil and natural gas deposits.  

There are over 200 oil wells and over ten (10) flow stations, over 20km of oil 

pipelines and a number of yet to be exploited crude oil bearing communities. 

The state is also blessed with a rich biota. The topography is plain for most of the 

state with a few undulating hills in the hinterland. Air quantity is compromised 

due to gas flaring. Poor waste management without centralized waste dumpsite 

or landfills. Solid waste materials are burnt openly. Major Inter and intra 

community conflicts originate from intrusion of one community into land or water 
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bodies (particularly fishing grounds) claimed by another community. There is low 

enforcement of forest and environmental laws making the law moribund. 

Wild oil palms, Para-rubber, edible mushrooms are fast becoming extinct species, 

wild mango (ogbono) trees- alvingia, earthworms, are getting less available. 

Buffalos which were common in the mangrove and low land rain forests are no 

longer seen in the forests. In large parts of Delta State forest is the presence of 

wild animals such as warthog, monkeys, antelopes, wild cats, reptiles, including 

the fresh water crocodiles and alligators particularly in the fresh water forest 

zones. Delta State also has many rivulets, streams, natural lakes, and rivers in 

addition to a long coastline bordering the Atlantic Ocean.       

There are no shoreline protections for many of the coastal communities. There 

are however, trees along some of the river banks which are also being gradually 

cut down to put the land into other uses. The topography is plain for most of the 

state with a few undulating hills in Ika land and Aniocha North LGAs. 

 

Infrastructure:   

The transportation system in Delta State is based on water and road. Water 

transportation system is very significant means of transport for many 

communities in the fresh water swamp and mangrove forests. In fact some 

communities can only be reached by water. The major means of transportation 

for such communities are by cars, trucks, lorries, engine boats, speed boats and 

hand paddled dug-out canoes. The canoes are the most common in rural 

communities, they are more easily affordable and used for short distance 

movements particularly for moving wares from the farms to home or market 

place. There are accompanying infrastructures such as fences, concrete culverts 

used as flood barriers and bridges. A good number of these were reported to be 
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in poor condition. The road system comprises of federal, State, Local Government 

and community owned roads. Majority of the rural community roads were earth 

roads which often become so bad during the raining seasons. The major means of 

transportation include cars, buses, pickup vans, motorcycles (okada), bicycles, 

foot, head loads, and Lorries. 

Manufacturing activities are mainly in the oil industries and numerous cottage 

industries in the urban and peri-urban centres. The most common cottage 

industries include; palm processing plants, numerous cassava mills (dry and wet 

mills), cassava and garri processing plants, palm oil processing plants, palm kernel 

oil processing plants, rice plants (a number of which are abandoned), fish and 

maize drying plants. The communication system in the state is heavily dependent 

on the GSM networks installed by MTN, Airtel, Globalcom, Etisalat and Starcom. 

Through these networks communities are able to connect to the internet albeit 

with great difficulty. There are a number of functional post offices. There are also 

good numbers of cyber cafes which provide access to the internet in the urban 

and peri- urban centres.   

 

Livelihood Security: 

a. Human safety and security:- This has become of great concern in many 

communities in the state as the number of cases of armed robbery and 

kidnapping has increased. A number of communities however have their locally 

organized vigilante community policing, while others have the Nigerian police 

force members stationed in the community to enforce peace and tranquility. 

b. Water Security: - The level of water security is high as over 80% of Deltans 

have access to water albeit it’s varied qualities and safety levels. Portable water is 

however not readily available in the state. About 50 percent of Deltans earn their 

livelihood off water.     
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c. Food Security: Food availability and access to food are seasonal in most 

communities as farmers produce primarily for subsistence under rain fed 

agriculture. Food availability is thus dependent to weather and climate 

conditions. In the face of changing climate conditions food availability is becoming 

more and more uncertain. For instance many farmers who were affected by flood 

in 2012 lost over 80 percent of the expected food output for 2012. Those that 

were not affected by flood lost potential output due to unprecedented heavy 

rainfall that washed off the crops, surface soil and reduced crop performance and 

yield. Food security is threatened by the changing global climate. Access to food 

in the rural communities is dwindling as food output falls and food prices hike. 

The quality of the food consumed is low as most people consume more of energy 

giving carbohydrate food stuffs.  

 

Environmental Degradation (Pollution): 

Domestic activities, industrial and crude oil production activities generated large 

volumes of solid, hazardous liquid and gaseous waste which have led to pollution 

of water, land and the air. For communities in the oil producing areas the land 

and water have been polluted by oil spillages which have led to destruction of 

flora and fauna and the degradation of the rich biodiversity of the Delta. Some 

communities have reported cases of hazardous chemical waste dump illegally 

within the community land. Gas flaring has released carbon monoxide, nitrous 

oxide, methane and other green house gases into the atmosphere with various 

adverse consequences including warming of the environment. Oil exploration 

activities have also lead to deforestation particularly in the mangrove forest 

where the ecosystem has been seriously altered with negative consequences for 

the flora and fauna whose habitat has been destroyed. The major types of waste 

include domestic waste such as food waste, crop product waste, vegetation, 
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polythene, paper, tins, metals, cans, plastics, liquid/effluent wastes from crude oil 

production, garri processing, sewages and bottles. The industrial waste include 

effluent from sewages and factories, wastes generated from mud plant, waste 

from oil exploration location and hazardous gases from gas flaring sites, factories, 

automobiles, engines and electricity generators that burn fossil fuel or 

hydrocarbons. Also a good proportion of generated solid wastes include human 

waste (excreta).   

 

Conflict Assessment: 

Major inter-community conflicts originate from intrusion of one community into 

land or water bodies claimed by one of the parties as theirs or clear case of 

trespass by one party. This is usually settled by intervention of the law 

enforcement agents. Such was the case in 2012 in Uzere. There are also cases of 

youth restiveness in cases of conflict over boundaries. Intra-community conflicts 

are often between individuals over farm lands and other issues which are settled 

by the elders and the traditional rulers in the respective communities. When the 

traditional rulers and elders fail to settle such matters individuals then may settle 

such dispute in court. 

Tourism: 

Delta State has a wide variety of places whose history, culture, landscape, and 

ecology that have the potential for generating an economically viable tourism 

industry. The developments of the following portend great potentials for 

sustainable tourism industry can be improved to provide employment and income 

for the communities where they exist and for the Delta State. The following are 

already well known  

(a) Chief Nana’s palace 

(b) Koko port 
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(c) Escravos beach 

(d) Ethiope River 

(e) Forcados beach 

Other less known sites and festivals with potential for development include: 

(f) Eni lake tourist festival site in Uzere. It is known to the neighbouring 

communities with unique natural view and wildlife such as manati, 

crocodile, tiger, and gynachus fish 

(g) Oyinoyi fishing festival, Ukwata and Ikenga festivals of Beneku community 

in Ndokwa East LGA, do attract many visitors. They can be improved to 

generate income and employment in the communities.  

(h) The ancient wooden storey building of the church missionary society (CMS) 

in Patani occupied by the missionary Henry Proctor in the 19th century. It 

has a beach site that is only patronized during Christmas and New Year 

seasons. This could be developed to generate income and employment for 

the community. 

(i) Oko-Amakom has a fishing festival which attracts visitors to the community 

between March and April every year. It can be developed to generate 

income and employment for the community.  

(j) Ezi community in Aniocha North LGA has a stream which has a waterfall. 

This could be developed for the community to generate income and 

employment. 

(k) Otulu Ogwashi Uku in Aniocha South LGA hosts the source of the River 

Anwai. It could be developed to generate income and development for the 

community. 
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Institutions Involved in Environment and in the TACC project include: 

The following institutions are involved in the environment and in the TACC 

project: Delta State Ministry of Environment (DSMEnv.); Forestry Department 

(Forest  Protection and  Log Control, Forest Management  and Utilization, Forest 

Education); Environmental Conservation Department (Forest     Regeneration, 

Biodiversity/ Wildlife Conservation  and Special Services, Environmental  

Education, Natural  Resources  Conservation); Ecology Department (Mining and 

Dredging, Flood and Erosion control, Ecological Stabilization, Routine Monitoring 

of the Ecological Status of the State Environment); Sanitation and Waste 

Management (Environmental Sanitation activities, Waste  Management, Drains 

Maintenance, Pest and Vector Control); Delta State Environmental Protection 

Agency (Effluent Discharge Monitoring and Control, Pollution control on Land, Air 

and water, Restoration of Wetlands and Mangroves, Soil 

Remediation/Regeneration, Environmental Impact Assessment, Oil Spill 

Investigation and Clean Up); Fisheries is under the Ministry of Agriculture and 

Natural Resources;  Watershed management, Water Quality and Water Quantity.  

 

1.2 Delta State Climate Change Context 

The major climate change and environmental indicators in the state include: 

 Excessive heat due to the rising temperature and greater intensity of 

sunshine. 

 Excessive rainfall in the peak period of rainfall (June to October) 

 Unpredictable unset and cessation of raining season 

 Increasing rain and wind storms that destroy electricity polls, trees and 

houses in all ecological zones. 

 Recession of rivers beyond their usual level during dry season. 

 Increasing sea surge and sea level rise. 
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 Increasing flooding events with rising extreme cases that climaxed in the 

flooding of September to October 2012 where 218 communities became 

inundated and 350 school buildings in Delta State were flooded and many 

households were displaced 41% of farmers lost 100% of their expected crop 

harvest in 2012. 

 Soil, gully, silt, rill, sheet and coastal erosion are on the increase. 

 Presence of land water degradation due to oil exploration and exploitation 

activities which have led to deforestation loss of mangrove. Biodiversity 

water security and soil fertility. 

 Excessive heat and change in vegetation in communities with flow stations 

and gas flaring. It has been reported that gas flare sites are 3.70c hotter 

than other areas. 

 There is increase in GHG emissions due to continued gas flaring, burning of 

fossil fuel for energy supply and for transportation, increasing industrial 

activities, increasing number of cars, increasing use of electricity generators 

which are very inefficient, burning fossil fuel, continued slashing and 

burning of vegetation and solid waste, continued use of fuel wood with 

inefficient stove, use of kerosene stoves, and presence of airports. 

1.3 Climate Context: Magnitude of Regional Climate Parameters 

Temperature:  

Temperatures in Warri and Asaba have increased annually by 0.0192oc and 

0.0226oc, respectively. This amounts to a cumulative total of 0.96oc and 1.13oc, 

respectively over a fifty (50) year period. Average temperature for Warri and 

Asaba were 31.4oc and 33.26oc, respectively. The numbers of days with 

temperatures higher than the historical average were as many as 26 days in 

February 2013 for Asaba, 21days for Agbor, 21days for Burutu and 20 days in 

Warri. Maximum temperatures are getting higher while the minimum 

temperatures are getting lower as the day-times are getting hotter and night 

times are getting colder. 

It is obvious that the numbers of hot days are increasing. It is also notable that the 

gaps between the maximum and minimum temperatures in 2013 were much 

higher than those of 2012. The implication is that the day times are getting hotter 
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and the nights are cooler. The temperature changes are more erratic. The 

temperature for February 2012 and 2013 for Agbor, Asaba, Burutu and Warri are 

shown in table 3.1. 

 

Rainfall: 

Using data from NIMET the trend of rainfall over time, rainfall in Warri has 

declined by 0.053mm annually between 1971 and 2009, while rainfall had 

increased by 0.067mm annually in Asaba between 2000 and 2009. Further 

analysis of seasonal patterns of rainfall showed that rainfall increased in the 

months of January, July, October and November and declined in the months of 

February, March, April, May, June, August and September.  

Seasonal evaluation of the rainfall data from NIMET for Warri and Asaba for the 

periods 1961 to  2009 and 2000 to 2009, respectively, showed that rainfall was 

highest in the months of July in Warri and September in Asaba. The month of 

December recorded the lowest rainfall for Warri and Asaba. To further examine 

the long term changes in the pattern of rainfall. The trend lines for each month 

(January to December) for 1961 to 2009 were computed with Warri data. The 

results showed that rain fall increased in the months of January (by 0.264mm 

annually), July (0.885mm annually), October (1.68mm annually) and November 

(0.105mm annually) and declined in the months of February (-0.494mm annually) 

March (-o.212mm annually), April (-0.881mm annually), May (-0.08mm annually), 

June (-0.363mm annually), August (-0.861mm annually), September (-0.388mm 

annually).  

These results corroborate the observations from households and communities 

that early rainfall, that is, January is increasing but not sustained; cessation of 

rainfall is also later. They also observed increasing rainfall in the peak period of 

the raining season that is, July, august and September though part of the peak 
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period of the raining season had negative signs. The monthly trend analysis has 

shown that rainfall patterns have become highly unpredictable. It also shows 

delayed cessation of rainfall as rainfall is increasing in October and November. 

The monthly rainfall plots and the corresponding trend lines are shown in figures 

3.5 to 3.12. 

Future climate change: forecast by BNRCC for 2000 to 2100 using Global Climate 

models with two scenarios, showed that temperatures, rainfall and occurrence of 

extreme climate events will increase in all three ecological zones. Rainfall has 

been predicted by this model to increase by 2mm/day in August in all ecological 

zones of Delta State from 2000 to 2100 and that extreme rainfall will increase and 

length of the raining season will increase due to the earlier onset of rains. The 

number of days with temperature of 35oC and above will increase. Also the 

following extreme events: 

(1) Increase in extreme rainfall days. 

(2)  Extreme heat days with temperatures reaching 380C or more could 

increase by 7 days per/years in the mangrove, 23 days per year in the 

rainforest, 41 days per year in tall grass (guinea Savannah) and 88 days per 

year in the Sahel savannah. 

(3)  Heat wave days: 

Significant increase in the number of heat wave days, that is , number of 

days when temperature is greater than 350C for 3 or more consecutive 

days. 

(4) Extreme rainfall events:- such as storm and floods are expected to be on 

the increase 

(5)  Sea level rise are also on the increase the prediction of BNRCC 

corroborated with the respondents perception on the climate over the past 

30 years. 

 



37 
 

1.4 Climate Context: The Nexus between Climate Change and Environmental 

Degradation 

The change in climate variables of rainfall, temperature and occurrence of 

extreme events have had significant impacts on the livelihoods, food security, 

water security, the environment and household incomes. An estimated per capital 

loss of N1.65 million equivalent to US$9,954.1 was incurred by Deltans in the past 

30 years. 

These losses and impacts have been predicted to increase in the future. This study 

considered the impacts of temperature, rainfall and extreme events on 

agriculture, fisheries, forests and environment, water Health, energy and cross 

cutting sector. 

1.4.1 Temperature: (excessive heat) 

The increase in temperature was reported for all the three ecological zones of 

fresh water swamp forest, lowland rainforest zone and mangrove swamp forest 

zones and has affected the sectors as follows: 

Agriculture:Increase in temperature has led to retardation of plant growth 

reduction in yield for crops and livestock, increased germination failure, increased 

heat stress and hence lower farm labour productivity 

Fisheries:Increase in temperature has resulted in higher surface temperature and 

migration of fish to the deep sea depriving fish farmers of their livelihood and 

leading to shift from fish as a major occupation to secondary occupation for many 

inhabitants of the fresh water swamp and mangrove forest zones. 

Forestry and Environment:Increase in temperature led to heat stress and 

decreased forest productivity, reduced availability of forest resources such as fuel 

wood, wild fruit, games, timber and alteration of vegetation of the areas where 

gas is flared. It has also increased the air pollution, GHG emission gas flaring emits 

45 million tons of carbon dioxide equivalent into the atmosphere annually; More 

forest fires during the dry season; and negative impacts on organisms, species, 

habitats, products and services of the ecosystem.  

Water Sector: increased temperature has led to warmer coastal waters which 

may be linked to increased frequency and severity of storms and higher rainfall 
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events; Loss of habitats for a number of temperature sensitive organisms and 

increase in some undesirable algae blooms and pest species. 

Health:Increase in temperature has led to increased fecundity of germ carrying 

insects such as mosquitoes, houseflies in an environment with poor sanitation 

and poor waste management and increase kidney problem. 

Energy:Increase in temperature has led to increased pressure and demand for 

various energy sources. 

Cross cutting sector: Increase in temperature has had the following impact on: 

Gender:Climate change impacts have impacted on men and women with varying 

implications.The increased temperature obviously leads to stress on both men 

and women’s health. Pregnant women experience greater stress from excessive 

heat conditions. Excessive heat is also said to be associated with negative impacts 

on human kidneys leading to kidney failures and death in some cases for both 

men and women. 

Infrastructure: High temperatures are expected to have adverse impacts on 

bridges, road, transport facilities and communication infrastructure, leading to 

their rapid deterioration. 

Housing: The high temperature has led to accelerated deterioration of housing 

stock. In the rural communities where thatch roofs are still in use houses were 

exposed to high risks of fire incident particularly during the harmathan season 

 

1.4.2 Rain fall: (excessive rainfall, changing onset and cessation) 

The distorted rainfall patterns have affected the different sectors as follows: 

Agriculture:The distorted rainfall pattern has led to reduced agricultural 

productivity and output as a result of increased flooding in the fresh water swamp 

and mangrove ecological zones and erosion of farm lands in the lowland rain 

forest zones, leaching of soils and erosion, loss of income, increase in crop pests 

and animal disease. 
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Fisheries: Distorted rainfall pattern has led to loss of fish habitats, siltation 

leading to reduced capacity of lakes/reservoirs, rivers filled with silt and 

smothering of mangroves. 

Forestry and Environment: Distorted rainfall pattern and increased rainfall have 

led to increased flooding of mangroves, which in turn has led to root rot for some 

tree crops that are not water resistant and loss of forests. 

Water: Distorted rainfall pattern and excessive rainfall have led to increase in 

deposited waste material that have compromised the water quality of various 

water bodies, which become polluted by refuse, intrusion of toilet contents, 

sewages, debris, salt water intrusion and toxic waste from discriminately dumped 

drilling mud, drilling cutting, brine and waste water which may be produced 

together with crude oil. 

Health: Distorted rainfall pattern and excessive rainfall have led to increase in 

fecundity and population of mosquitoes, houseflies and salmonella (the bacteria 

responsible for typhoid fever), increase in morbidity and mortality through water 

borne diseases such as malaria, diarrhea, foot rot and diabetes and liver problem. 

Energy: Distorted rainfall pattern and rainstorms have led to destruction of 

energy infrastructure and left many parts of the state without electricity from the 

national grid, dependence on inefficient generators that emit more GHGs, scarcity 

of fuel wood in some communities as well as interference with the energy supply 

process. 

Cross-cutting sector: The distorted rainfall pattern and excessive rainfall and 

storms have had the following impact on: 

Housing: Deterioration and degradation of housing and human settlements in 

Delta State, flooding of private and commercial building leading to loss of 

personal properties. Also many low lying flat lands developed stagnant water, 

release of unpleasant odours in the surrounding and created breeding ground for 

mosquitoes, toads, frogs and salmonella. 

Gender: Increase gender gaps by making the already vulnerable group, the 

women, more vulnerable as incomes are lost and food becomes less available 
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Infrastructure: Destruction of roads as they develop pot holes and the earth 

roads become water logged and inaccessible by car or trucks. 

Livelihoods: Adverse impact on livelihood security as cost of living increased, 

marketing and production cost increased and food insecurity increased. 

1.4.3 Extreme Weather Events: The combined effects of extreme heat, rainfall 

rain and wind storms have led to extreme events that have affected the 

different sectors as follows. 

Agriculture: Extreme events have led to increasing: 

Flooding with water reaching above window levels in some communities, 

overflowing of streams and Rivers particularly River Niger in September and 

October 2012, said to be worse since 48years. This led to loss of livelihoods that 

depend on land and rainfall, such that crops and livestock were destroyed. 

Rain and wind storms also destroyed farms, crops, trees, houses, school buildings 

and electric polls. The extreme rainfall of 2012 corresponds with the hottest 

temperature in Nigerian history as in 2012 temperature rose by 0.450C over and 

above the average temperature of 1961 to 1990. 

Fisheries: The extreme events culminated in overflow of fish ponds and loss of 

invested capital, contamination of fish habitats such that in Beneku for instance, 

dead fish were seen floating on the flood water along flooded streets and poor 

community member were seen harvesting them. 

Forestry and Environment: the extreme events have led to damage to the 

ecosystem topography and surface vegetation particularly in the oil bearing 

communities in the fresh water and mangrove swamp forest zones. The sector 

activities have led to deforestation. 

Water: The extreme events led to increase in water pollution by intrusion of 

effluents from sewages, industrial and oil production, domestic and human waste 

leading to death of fish and some sensitive biota on large scale. 

Health: The extreme events of excessive rainfall and (in particular 2012 events) 

led to inundation of 218 communities in Delta State for over 20 days leading to 

human death, death of livestock’s, crops, tress which decayed in the flood water 
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along with garbage dumps and overflowing pit toilets. These led to pollution of 

domestic source of water causing outbreak of borne disease, nuisance odours and 

skin problems. 

Energy: The extreme events led to mass destruction of electricity connections 

that left many communities out of electricity supply from the national grid. Fuel 

wood also became scarce. 

Cross Cutting: Extreme events led to: collapse of many houses, living many 

houses with cracked and gaping holes on the wall as well as destruction of 

household properties; population decline in the areas that have been most 

seriously affected by flood as people have migrated to other areas to find 

alternative means of livelihood. The occupation that was most affected by the 

flood episodes was rain fed farming. Fishing was minimally affected; many 

farmers lost all they planted in the last planting season to flood. This was affirmed 

by 85.8% of respondent. The result was a decrease in the sources and volume of 

income employment decreased as many potential employers lost their 

investment and sources of income. Access to saving also reduced, income 

adequacy reduced, cost of living increased, food availability was reduced and 

water security was reduced. This thus exposed the populace to income, food and 

water insecurity. It also led to deepened poverty as many community people lost 

livelihoods and their life savings in the extreme flood of 2012. Gender inequality 

increased as the poor were made poorer by the flood with women being worse 

off. 

2.0 Vulnerability of household and communities in Delta State to climate 

change 

2.1 Factors Driving Vulnerability to impacts of climate change in Delta State: 

The following factors were identified: 

 Contiguity to water bodies particularly the River Niger; 

 Gas flaring; 

 Dependence on rain-fed agriculture; 

 High Industrial and human activities in the state including crude oil 

exploration and exploitation activities; 

 Deforestation and over exploitation of forest resources; 
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 Absence of shoreline/ river bank protection; 

 Slash and burn farming practice, use of chemical fertilizers and weed 

control chemicals, burning of solid waste;  

 High poverty levels; 

 Ignorance of climate change- causes and remediation; 

 Lack of early warning system; 

 Non enforcement of environmental laws; and 

 Poor drainage of communities and cities. 

2.2 Assessment of level of vulnerability to climate change in Delta State. 

Outcome vulnerability analysis of Delta State considered three components of 

exposure, sensitivity and adaptive capacity using indices/ element drawn from 

observed data on socio-economic, environmental and other factors. The three 

ecological zones of Delta State were found to be extremely vulnerable to 

excessive heat, high rate of deforestation extreme rainfall in the past 30years, 

absence of centralized or agricultural practices, poor drainage changes in 

vegetation as a result of changes. 

In temperature and rainfall, low coping skill and low enforcement of 

environmental laws/regulation. The mangrove forest zone had extreme 

vulnerability in contiguity to River Niger while the fresh water zone had significant 

vulnerability. The mangrove and fresh water zones had significant vulnerability to 

climate change with a weighted vulnerability score of 60.5%. The mangrove 

swamp and fresh water swamp forest zones had weighted vulnerability scores of 

69.8% and 65.6%, respectively and were adjudged to have significant 

vulnerability, while the rainforest zone had a weighted score of 53.7% and was 

adjudged to have moderate vulnerability to climate change. The result obtained 

satisfied a priori expectation. 
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3.0 Appropriate Green House Gas Mitigation and Climate Change Adaptation 

Options for Delta State 

Over the years communities in Delta State have adopted various coping and 

adaptation strategies ranging from the use of sand bags, sand filling, tree planting 

in few cases change of plant time off farm season income generating activities to 

construction of dykes round fish ponds and shoreline protection which could not 

withstand the tropical rain storm and flooding of October 2012. The following 

GHG mitigation and climate change adaptation options were identified for the 

various sectors. 

Agriculture 

Adaptation options: One important adaptation option identified for agriculture 

was the introduction of farm field school where issues on climate change, how it 

affects the farmer, how the farm practices can be altered to mitigate the GHG and 

alternative to slash and burn, cassava and yam multiplication development of tree 

nurseries and other technologies will be taught to farmers in farm environment. 

GHG Mitigation: Farmers will be taught how to produce compost manure from 

cut fresh vegetation and other farm generated biomass. Encourage the use of 

composting plant where feasible. 

Fisheries 

Adaptation Option: Construction of dykes, barriers, dredges, canals and fish 

ponds/lakes with ditches to trap fish during flooding and to prevent fish stock and 

fish species from moving away to the deep sea. Other strategies include: increase 

in hatchery production to replenish the wild stock, production of more disease 

resistant fish species, incorporate medicinal herbs to fish feed to increase 

resistance of fish to diseases, encourage brackish water farming, encourage more 
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culture fisheries to supplement capture fisheries and encourage industries to 

treat industrial waste to avoid pollution of natural fish stocks. 

Mitigation: Management of fish ponds should be efficient to avoid anaerobic 

conditions that enhance emission of greenhouse gases in the fish ponds. 

Forest and Environment 

Adaptation options: forest policy development and enforcement are imperative 
in Delta State. 

Management of wastes (both liquid and solid wastes) are essential to effectively 
adapt to climate change. The principle of reduce, reuse and recycle should be 
adopted. 

Mitigation: Plant more trees to sequester carbon and develop effective carbon 
sinks. 

Water 

Adaptation options: rain and flood water harvesting during the peak rainfall 

season to secure water for domestic and other uses long after the rain have 

ceased. Water conservation should be encouraged. Also clear and clean up canals, 

drainages and obstruction to natural water ways. 

Mitigation: Use wetlands for farming and other activities to avoid the presence of 
stagnant water bodies that could become breeding grounds for mosquitoes and 
provide anaerobic conditions for greenhouses gas emissions. 

Health 

Adaptation options: Encourage Deltans to use treated mosquitoes net, boil their 
water before consumptions and improve their nutritional status by consuming 
balanced diet with good mixture of food with proteins, carbohydrates, fats, 
vitamins and minerals. 

Mitigation: Avoid indiscriminate disposal of waste. Develop liquid, solid waste, 
effluent and sewage disposal standards and enforce them. 

Energy: 
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Capacity building, Research and Development (R &D) should be sponsored for 

development of alternative clean and green energy, such as biogas, biofuels, solar 

and wind energy. Biofuels from plants that compete with the use of land for food 

are however not suited for Delta State because their production puts extra 

demand on already attenuated land for production of food in the state. 

Production of biofuels from exotic plants, such as, the water hyacinth which 

currently constitutes a menace on our water ways is highly encouraged. Delta 

state should advocate for abrogation of Laws that incapacitate the state from 

taking action to stop gas flaring. 

Mitigation: Reduce the use of energy and fossil fuel by using more fuel efficient 

cars, energy efficient washing machines and refrigerators, walking and using 

bicycles for short distance journeys, use CFLs, always switch off lights and 

electrical equipment when not in use, use clean and green energy 

sources.Capture the natural gas that is currently being flared and use it to 

generate electricity for many Deltans that are currently without access to efficient 

supply of electricity from the national grid. 

Cross Cutting Sector 

Adaptation option: 

 To improve livelihood security by resettling households who have lost 
homes and means of livelihood in areas less prone to climate hazards, 
diversify income sources, provide cash transfers/ grants, credit and loan 
scheme for victim of climate related hazard, widows, orphans and 
physically challenged people in affected communities and provide seeds 
and seedling. 

 Establish insurance scheme for farmers to insure against risks 

 Build more solid roads and transport infrastructure that can withstand the 
onslaught of extreme climate events predicted for the future. 

 Engage legislators to make policy against deforestation. 

 Encourage women, men and youth Association as pressure groups 
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 Build roads with sidewalks for pedestrians and paths for cyclists; and 

 Encourage youth empowerment through agriculture and fisheries. 

4.0: Constraints to Adaptation and Mitigation: 

The following were identified as the major constraints to adaptation and 
mitigation: 

 Access to land constrained by availability of land, high cost of land, 
ownership structure. 

 Lack of access to credit facility, serious cash crunch due to loss farm and 
farm produce as well as livestock 

 Poor access to farm inputs and improved seeds technology poor extension 
service delivery and high cost of improved varieties. 

 Scarcity of farm labour, resultant high cost of labour 

 Lack of access to weather forecast, lack of early warning system, lack of 
knowledge of climate change causes and hoe to adapt or mitigate GHGs. 

 Absence of Government involvement in interventions in the problem and 
challenges, household faced as a result of climate change. 

 Water, soil and air pollution due to crude oil exploration and exploitation 
activities. 

 Lack of capital to start life again after an awful experience of climate 
hazard. 

 Lack of capacity of extension agents and Non-Government Organization, 
Community Based Organizations and Faith Based Organization to build 
resilience of farmers on climate change impacts.   

 High cost of modern irrigation facilities 
 

5.1 Recommendations and Implications for evidence based policy setting and 
programme planning 

On the strength of available evidence uncovered by this study the following 
recommendations have been made: 

1. Climate Change Department 
The mandate of the climate change unit (CCU) currently under the Ministry 
of Environment should be enhanced to the status of a Climate Change 
Department in the Ministry of Environment to conform to the structure at 
the Federal level to: 
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1. Lead and provide strong coordination for all the climate change 
adaptation and mitigation activities in Delta State across all state 
ministries. 

2. Collect, analyze and report on data that will facilitate evidence based 
policy making 

3. Ensure that climate change adaptation and mitigation is mainstreamed 
into annual state budget. 

4. Create an enabling environment for the organized private sector to 
invest in climate change adaptation and mitigation. 

5. Work with the civil society organization, organized private sector, Local 
Government to implement the adaptation and mitigation activities as 
laid out in state policy on climate change. 

6. Build needed capacities for effective adaptation to climate change GHG 
and mitigation using as much local content as are available 

7. Monitor and evaluate activities on climate change adaptation and report 
annually to the stage Government and the general public. 

8. Leverage funds from international sources such as Global Environmental 
fund (GEF), R20, the Green Fund, the Adaptation Fund under the Kyoto 
Protocol, the Convention Biological Diversity (CBD), the United Nations 
Convention to combat Desertification and the CDM. 

2 Develop Policy 

a. Develop Policy for climate change in Delta State by adapting the Federal 
Government Policy on climate change according to the state needs and 
incorporate the roles of a climate change department, Local Government 
Authorities, Councilors, Community Development committees, organized 
Private Sectors, CSOs (NGOs, CBOs, FBDs) and international Organizations. 

b. Review existing relevant policies, laws, programmes and project including 
the state vision 20:20, modify them where relevant gaps exist and 
mainstream adaptation of climate change and mitigation of GHGs into all, 
existing and new plans, vision statements, sectorial policies and land use 
plans in view of climate change. 

c. The state should strengthen the implementation of all existing and new 
policies, laws, programmes and projects in order to reduce the states 
vulnerability to climate change and environmental degradation. 

3. Develop a data base: 

 The state should invest in climate science and modeling and undertake, 
support research, generation and dissemination of information and data on 
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climate change, GHG Mitigation and adaptation to climate change. As 
advised by BNRCC, 2011a, data bases need to be developed for the 
following: 

a. Climate forecasting and climate scenarios data (transformation of GCM 
data into local climate scenarios based on regional climate modeling). 

b. Information and for establishing baseline scenarios for at least 50-year time 
segments. 

c. Historical data linking past climates with vulnerability in each sector/theme 
(from state to community level) 

d. Data on sector-specific and socio-economic vulnerability and impacts across 
various spatial dimension, scenario, socioeconomic models of Delta State 
future growth path, and integrated assessment models (as impacts or 
actions in one sector affect other sector). 

e. Long-term data on sea level rise and on the rate of land subsidence in 
coastal areas. 

f. Data for comprehensive analysis of flooding episodes 
g. Learn from international initiatives that have been successful in mitigation 

GHGs and adapting to climate change through study tours, conferences and 
seminars. 

h. Set up weather stations in every Local Government headquarter to 
generate weather data that are more spatially disintegrated. 

4. Build capacities: train and develop skills for alternative green and clean energy 
sources using local content. For instance in India grandmothers were taught to 
produce solar lamps for use in their homes, women have also been taught in 
the Eastern African countries to make solar lamps. Delta State could do that 
and even more. Artisanal harvesting of methane from kitchen waste is already 
being carried out by a Delta State Engineer using artisan developed digesters 
and other equipment that are locally sourced. This effort should be supported 
and enhanced by further training of the Engineer and others who are willing to 
be involved in the project. 

5. Develop an “actionable” action plan for mitigation of GHG and adaption to 
biophysical impacts of climate change including information on least cost 
approaches. 

6. Create enabling environment for the organized private sector and 
international donor organization to invest in climate change adaptation and 
GHG mitigation efforts. 

7. Create budget head for climate change in the Delta state budget. 
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8. Undertake implementation of new strategic programmes as discussed in 
chapter three of this report for the agricultural, fisheries, forestry and 
Environment water, health, energy and the cross cutting sector. 

5.2 Recommendation for the interim (short term intervention) 

There is a need for urgent action to be taken in the interim because of the 
recent flooding event that submerged many communities and because of 
the prediction by the NIMET that the tropical rainstorm that led to extreme 
rainfall and flooding of September/October 2012 will increase its impacts in 
2013. The following are recommended: 

1. Set aside funds for intervention in emergency situation related to 
climate change. 

2. Set up emergency combat agency/ task force to ensure that action is 
taken to save lives and property. 

3. Provide early warning information system for communities living in 
flood prone areas on the minimum distance between their homes and 
the river bank/coast. The safety boundaries should be delineated and 
the communities duly advised to stay within the safe spaces. 

4. Commence public education, through media engagement on causes of 
climate change, how individual contribute to it, how it affects individual 
and the earth where we all live and what we can do to mitigate GHG and 
adapt to climate change impact and the need for insurance. 

5. Undertake housing project to resettle, displaced persons and the very 
poor who are now living in houses that have cracked and have gaping 
holes as a result of the recent flood event of 2012. 

6. Provide seeds and seedling for affected farmers to begin their lives 
again. 

7. Provide grants/cash transfers and credit (through Delta Microcredit 
programme to victims of the flood and wind storms as this will enhance 
food and human security in affected areas 

8. Widows, orphans and physically challenged in the affected areas should 
be identified and assisted with cash transfer and scholarships where 
necessary. 

9. Develop an insurance programme for farming to insure against risk of 
possible future losses of output. Individuals should be encouraged to 
insure their enterprises, homes and personal property against risks of 
flooding. 
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10. Soil rehabilitation plans should be put in place and soil experts should be 
engaged to test the soil for contamination and recommend appropriate 
actions. 

11. Provide early warning information for communities whose sources of 
drinking and cooking water are contaminated by hydrocarbons to avoid 
the sources. Test the level of contamination and treat the water were 
possible. 

12. There are reports of oil spills on the soil and water in oil producing 
communities. Exposure to these could lead to long-term health 
consequences. To protect public health, there is need to establish 
systematic monitoring around all contaminated sites in order to provide 
early warming of contaminant migration to ground water or to other 
locations as a result of flooding. 

13.  A public health registry should be established for Delta State 
populations in Asaba, Abigborodo, Ugboritobo, Ibada Elume, Owanta, 
Oko Amakom, Ezi, Iwhrekan, etc for high concentration of heavy metals 
– above recommended levels- in their drinking water to track health 
trends and take action where climate change impacts relating to 
excessive heat, consumption fish, food and water from crude oil 
polluted sites. 

CONCLUSION: It is clear from the TACC biophysical and socio-economic 

assessment of the nexus between climate change and environmental degradation 

that global warming has taken place within Delta State and that its impact on 

climate has become quite profound and demands a well-articulated strategy to 

mitigate the GHG and help Deltans adapt to the inevitable impacts of climate 

change. The warming within the territory has adversely affected the rainfall 

patterns, seasons, the volume of rainfall, level of flooding, erosion, sea levels, the 

vegetation, storms and heat waves. These changes have been responsible for 

intense sunshine accompanied by excessive heat, increasing extreme flooding 

events experienced by communities living close to the River Niger, Forcados, 

Warri River, River Ethiope and others, destruction of physical infrastructure by 

rain storm, wind storm, flooding, loss of the Delta’s rich biodiversity, crops, 

livestock and human lives. It has also been found in this study that activities of the 

oil companies have contributed to the warming in Delta State through 

deforestation, water and soil pollution and compromise of air and water quality 

through continued flaring of associated natural gas. In all communities in Delta 

State the changes in climate conditions over time have had pervasive impact on 
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the income and livelihoods of households, Health, fisheries, water, agricultural 

production and productivity, forests, incomes and physical infrastructure in Delta 

State. 

 

CHAPTER 1 

INTRODUCTION 

 

BACKGROUND AND RATIONALE FOR THE RESEARCH: 

Nigeria is faced with a number of climate change challenges across a wide range 

of sectors. In particular, an increased frequency of floods and droughts, soaring 

mean annual temperatures and sea level rise threaten food and water security 

over large parts of the country.  

Delta State, situated in the Niger Delta floodplain on the coast of Nigeria, is 

particularly vulnerable to such impacts. The climate of the Delta State varies from 

hot equatorial in the southern lowlands to humid tropical in the northern 

highlands. There are two distinct seasons, namely: the relatively long wet season 

(March to October) and the dry season (late November to March). The dry season 

is usually characterized by harmathan (in December or January) due to the 

northeast trade wind which blows over the Sahara desert and has a drying and 

cooling influence on Nigeria. The mean annual rainfall ranges from 1500 mm 

inland to over 4000 mm in the coastal areas. Mean annual temperatures range 

from 19.9 ºC to 35 ºC. Being a delta with numerous tributaries and mangrove 

swamps, parts of Delta State are characterized by annual flooding with increasing 

extreme flood events. 
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Delta State consists of four ecological zones, namely: i) lowland rain forest;  ii) 

mangrove forest and coastal vegetation; iii) freshwater swamp forest; iv) derived 

savannahzone. The derived savannah zone is however found in a small area North 

of Oshimili North LGA. These different ecological zones support a wide variety of 

aquatic and terrestrial species, making the Niger Delta the richest wetland in the 

world in terms of biodiversity. The mangrove swamps in the Niger Delta are the 

largest in Africa, extending approximately 1,900 km2. The delta is home to 

numerous IUCN red list species, including three species of endangered sea turtle 

and the Niger Delta pigmy hippopotamus.  

The environmental integrity of the state has been adversely affected by 

uncontrolled anthropogenic actions and in so doing, has reduced the efficacy of 

the delta to serve as a natural buffer system to anticipated climate change 

impacts, such as increased storm activity.Primary threats to Delta State include i) 

oil and gas related pollution; ii) development that is not ecologically sound 

leading to deforestation eg. Exploration and exploitation activities of oil 

companies; iii) inappropriate water regime management; iv) uncontrolled 

agricultural expansion; and v) overharvesting of natural resources. Mangroves are 

threatened by deforestation for fuel wood, mining, industrial activity, exploration 

and exploitation of crude oil and natural gas, pollution from oil spills and invasion 

by Nypa palm. Mangroves are commonly felled for fuel wood to aid fish smoking, 

leaving mudflats exposed for Nypa palm invasion, which prevents re-

establishment of mangroves. Nypa palms further adversely impact the delta 

system as their short root systems allow for destabilization of river banks and 

consequent increased siltation.  

Mangrove decline and deforestation is of significant concern, as mangrove 

ecosystems are highly productive and play an essential role in the survival of 

numerous fish species and other marine organisms. For example, they serve as 
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spawning or nursery grounds for several commercially important fish species. 

Intact mangrove forests also play an essential role in protecting the coastline in 

that they act as a resilient buffer zone against tropical cyclones, strong winds, 

storm surges and tidal activity, thereby reducing coastal erosion, and are thus 

recognized as effective buffer systems against climate change-related sea level 

rise (SLR), increased cyclonic activity and storm surges. Freshwater in the Delta 

State is threatened by oil spills from pipeline leaks as well as mining activities, 

coupled with being inherently vulnerable to flooding (both as a result of coastal 

inundation and increased river levels) due to the low-lying terrain of the delta.Gas 

flaring in the Delta State not only releases methane and other GHGs into the 

atmosphere causing environmental and health risks, but it is also reported to 

cause environmental pollution by altering the thermal equilibrium, increasing 

temperatures around the flaring site by up to 3.7°C (Smith, A. 2010). Oil spills in 

Delta State damage both aquatic and terrestrial ecosystems, resulting in: i) severe 

bush burning; ii) pollution and death of aquatic life in affected rivers; iii) 

contamination of water used by communities for drinking and domestic use, and   

iv) contamination of farmland sediment. 

 

It is also obvious that the impacts of various climate related hazards such as, 

flooding, rain and wind storms, siltation of various coastal lands and river banks 

have capacity to destroy infrastructure such as electrical installations, landed 

properties, destroy farms, livelihoods, lives, roads and wash off surface soils. 

These can have unquantifiable adverse social, economic, demographic effects and 

grave consequences on the ecosystem based biodiversity.  

Delta State is already experiencing the detrimental effects of climate change. The 

vulnerability to climate change is exacerbated by extreme levels of environmental 
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degradation which have reduced the supply of ecosystem goods/services and 

thus the coping capacity of many rural communities. In addition to its adaptation 

challenges, the Delta State faces considerable mitigation problems as a result of 

the exceptionally high quantities of greenhouse gas (GHG) emissions from gas 

flaring within the oil industry.  

Delta State is undertaking a  Territorial Approach to Climate Change (TACC) 

programme to facilitate low emission climate-resilient development (LECRD), and 

thereby tackle both mitigation and adaptation problems within the Delta State. A 

core focus of the work was to understand the relationships between climate 

change impacts and environmental degradation in the Delta State, and to build 

government and private sector capacity to assess and implement appropriate 

mitigation and adaptation interventions. Presently Delta state lacks adequate 

data and information on the vulnerability of various communities and groups in 

the state, to climate change impacts, socio economic impacts of climate change, 

biophysical impacts, as well as the nexus of environmental degradation and 

climate change with which to make evidence based policies on climate change 

and environmental degradation challenges.  

For this purpose, the TACC programme conducted baseline assessments of the 

biophysical and socio-economic factors underpinning climate change impacts in 

Delta State.  

The assessments included inter alia: 

v) cross-sectoral studies on the nexus between environmental degradation 

and climate change impacts; 

vi) identification of communities in Delta State most vulnerable to climate 

change; and 
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vii) Identification of appropriate GHG mitigation and adaptation options.  

The results from the assessments have informed the process of identifying 

constraints and opportunities that the Delta State faced as a result of climate 

change. Strategies and plans were identified and developed to address these 

constraints and capitalize on opportunities. In particular, results from the study 

will be used to develop a robust climate profile and Integrated Territorial Climate 

Plan (ITCP) will be developed for the Delta State. These strategies and plans will 

enable the state government to mainstream GHG mitigation and adaptation 

options into policies, thereby changing the current development trajectory to 

one that is focused on low emission climate resilient development (LECRD). 

Importantly, the TACC programme will identify a comprehensive list of potentially 

appropriate GHG mitigation and adaptation interventions requiring substantial 

and long-term investment. Feasibility studies will be undertaken and bankable 

project business plans will be developed. As a parallel process, high priority 

interventions will be implemented in order to showcase quick win activities and 

catalyse up scaling. Lastly, the TACC programme will disseminate lessons learned 

and knowledge to other states within the Niger Delta and the Federal 

Government. An ethos of adaptive management in the mitigation and adaptation 

arena within Delta State will be fostered through the provision of continually 

updated information from the assessment as well as implementation process of 

the TACC programme. The Delta State will serve as a pilot project for this 

approach to be up scaled to other regions within Nigeria. 

RESEARCH QUESTIONS: 

The key research questions are: 

1. Are there any links between environmental degradation and climate 

change impacts? 
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2. Are there differences in the impacts of climate change on developments in 

various sectors and ecological zones of Delta state? 

3. Which of the communities and groups are the most vulnerable to climate 

change impacts in Delta state? 

4. Are there gender related differences in vulnerability to – and impact of 

climate change in Delta state? 

5. How can adaptive capacity be enhanced in the mist of high rural poverty? 

6. What are the appropriate GHG mitigation and adaptation options? 

7. What are the constraints and opportunities that the state will face as a 

result of climate change and environmental degradation? 

 

OBJECTIVES OF THE STUDY: 

The goal of this study was to conduct baseline assessments of the biophysical and 

socio-economic factors underpinning climate change impacts in Delta State in 

order to generate data and information necessary for evidence based policy 

making, programme planning and development.  

The study pursued the following specific objectives: 

i) Conduct cross-sectoral studies on the nexus of environmental degradation 

and climate change impacts in Delta State and Identify the biophysical and 

socio economic factors that impact on the nexus of environmental 

degradation and climate change in Delta State; 

ii) Identify the factors driving climate change and communities in Delta State 

that are most vulnerable to climate change;  

iii) Identify appropriate GHG mitigation and adaptation options for Delta 

State; and 
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iv) Identify challenges interfering with adaptive capacity, adaptation and 

mitigation and determine the factors that enhance them.  

 

 

 

CONCEPTUAL FRAMEWORK FOR DELTA STATE TACC PROGRAMME: 

The overall objective of the TACC programme is to reduce the vulnerability of 

local communities within the Delta State to anticipated climate change impacts, 

through the promotion of low-carbon and climate-resilient local development 

(LECRD). Environmental degradation within the Delta State has reduced the 

coping capacity of local communities to anticipated climate change impacts by 

reducing the supply of a wide range of ecosystem goods and services, decreasing 

agricultural productivity and undermining fresh water supply. Further to this, it 

has compromised the efficacy of natural buffer systems provided by intact 

ecosystems, such as mangroves, to withstand climate change impacts related to 

SLR and storm surges. Understanding this nexus between climate change impacts 

and environmental degradation is of fundamental importance for addressing 

climate change challenges in the Delta State. The TACC programme will develop 

this understanding through in-depth assessments of the biophysical and socio-

economic factors involved. In so doing, technical capacity for assessing climate 

change risks will be developed across a wide range of sectors in Delta State. 

Capacity will also be developed to enable local decision-makers and planners to 

design policies and strategies that take climate change risks into account, and that 

promote investments in appropriate mitigation and adaptation interventions, 

particularly ecosystem-based approaches. Ecosystem-based approaches to 
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adaptation can greatly reduce the vulnerability of local communities to climate 

change by increasing supply of ecosystem goods and services, such as fruit, fish, 

meat, fiber, and water. Importantly, the TACC programme will facilitate the 

development of an Integrated Territorial Climate Plan (ITCP) for the Delta State 

which will lay the foundation for a new LECRD pathway that takes climate change 

risks into explicit consideration1. The barriers to initiating this development 

pathway will be specifically addressed through the programme outputs in this 

section. 

 

The TACC programme has undertaken biophysical and socio-economic 

assessments as well as cost-benefit analyses to assess the suitability of potential 

GHG mitigation and adaptation interventions. In so doing, understanding of the 

biophysical and socio-economic factors has been developed and opportunities 

and constraints to effective GHG mitigation and adaptation have been identified. 

As a result, a strategy for the implementation of priority interventions will be 

developed. Additionally, the TACC programme will facilitate the creation of an 

enabling policy environment for the implementation of priority interventions, 

which will encourage up- scaling. Lessons learned and information generated 

through the implementation of priority interventions will be disseminated back 

into the socio-economic and biophysical assessments in order to inform 

interventions identified and selected in the future. This should be a continuous 

process that fosters a culture of adaptive management. Learning organizations 

will be created and strategies will be adjusted as understanding is improved (see 

the TACC document prepared by Tony Mills, 2010). The TACC programme has four 

outputs as follows:  

                                                           
1
The development of an ITCP for the Delta State is based on recommendations contained within the UNDP’s primer on Integrating 

Climate Change Planning for Regional Governments (UNDP, 2009. Charting a New Low-Carbon Route to Development: A Primer 
on Integrated Climate Change Planning for Regional Governments). 
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Output 1: Biophysical and socio-economic assessment of the nexus of 

environmental degradation and climate change undertaken. 

Output 2: Plans for GHG mitigation and adaptation interventions developed in 

Delta State, in both the public and private sector.  

Output 3: GHG mitigation and adaptation interventions piloted in communities 

most vulnerable to climate change impacts.  

 

Output 4: Best practices for development of GHG mitigation and adaptation 

interventions disseminated to national government and to local authorities in 

other states within the Niger Delta. The focus of this assessment is output 1. 

 

Output 1 involves Undertaking cross-sectoral studies related to the nexus 

between environmental degradation and climate change impacts. Importantly, to 

improve knowledge related to the nexus between environmental degradation and 

climate change impacts, the TACC programme has facilitated the undertaking of 

cross-sectoral studies on the inherent linkages between both topics. Through this 

exercise, the TACC programme will identify and map the regions and communities 

within the Delta State which are most vulnerable to anticipated climate change 

impacts. It is anticipated that climate change vulnerability and levels of 

environmental degradation will be strongly correlated. Finally, to improve 

knowledge related to total GHG emissions from anthropogenic activities 

underway within the Delta State, the TACC programme will develop Terms of 

Reference (TOR) for specialists to be hired to: i) quantify GHG emissions by sector 

in order to identify present GHG mitigation opportunities; and ii) forecast the 

energy needs of the Delta State and thus the likely future GHG emissions in order 

to identify future GHG mitigation opportunities. At present, programme funds are 

insufficient to finance quantification of GHG emissions by sector. The 
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development of TORs will provide platform for the raising of funds to undertake 

the necessary work.  

 

The conceptual model for the TACC programme is set out in Figure 1 below. 

 

 

 

Figure 1. Diagrammatic representative of the TACC programme’s strategy 

(Adapted from the TACC document, 2010) 

 

RESEARCH DESIGN AND METHODS: 

Ethical Considerations:      

The study complied with high ethical standards involving human participants. The 

following ethical activities were undertaken in this study: 

a) Study personnel were trained on relevant aspects of good ethical 

standards that are envisaged in the study. 
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b) All participants were informed about the goal, objectives, methods, 

potential benefits and risks of the research, rights to participate or 

otherwise and confidentiality of responses.  

c) Information was provided to participants to enable them take an informed 

decision about participation. 

d) Confidentiality of identities of participants were ensured and the consent 

of participants were sought to include their identities in the final report of 

the study.  

 

Research Ethics for Researchers 

The following is a checklist of key points of best practices in research for this 

research project:   

 Researchers must understanding their roles in this project; 

 Avoidance all conflicts of interest relating to the research; 

 Declare and address every issue that is likely to cause conflict of interest; 

 Be sure to follow the agreed research design; 

 Be sure to follow best practices for the collection, storage and management 

of data; 

 Be sure to report research and its findings accurately, honestly without 

manipulations and bias; 

 Be sure to be objective in reporting; 

 Take every precaution to avoid plagiarism; 

 Acknowledge contributions and contributors to the research; 

 Be sure to comply with all legal, ethical and contractual requirements. 
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Study Locations 

The study took place in fifteen Local Government Areas and two urban centres of 

Delta State, Nigeria. The urban centres Asaba and Warri have been purposively 

selected being the capital city and the largest commercial city in the state 

respectively. Fifteen LGAs were selected. The total of 15 LGAs was purposively 

selected by PMU on the bases of available funds. The LGAs for each ecological 

zone were selected by proportional random sampling from natural ecological 

zones of Delta State, that is, one (1) from the derived Savannah (the location 

selected ended up being a low land rain forest- the derived savannah location 

needs a special search party to identify), four (4) from freshwater swamp forest, 

two (2) from mangrove forest and coastal (swamp vegetation), while eight (8) 

were selected from the lowland rain forest. This were achieved using the formula: 

total number of LGAs to be studied (total sample size) divided by the total 

number of LGAs in the State (total LGAs) multiplied by the number of LGAs in an 

ecological zone (zone size). 

 

 On the whole fifteen LGAs were selected for the study. One community/town 

was selected from each selected LGA. Thirty respondents at least were selected 

from each community by simple random sampling.The maximum number 

selected from each community was proportional to the population of the LGA.  

The time series data for analysis of temperatures and rainfall were obtained from 

Nigerian Meteorological Agency (NIMET) for the two weather stations in the state 

– Asaba and Warri. 

 

Table 1.1: Natural Ecological Zones of Delta State and study locations 

S/No Ecological Zones/ LGAs Selected Study locations 

 Derived Savannah  
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1 a) Oshimili North 
 

Illah (rain forest) 

 Freshwater Swamp Forest 
 

 

2 a) Bomadi   

3 b) Patani  Patani 

4 c) Ughelli South  

5 d) Ndokwa East Beneku 

6 e) Oshimili South  Oko-Amakom 

7 f) Isoko South  Uzere 

 Mangrove Forest and Coastal Swamp 
Vegetation 

 

8 a) Warri North Abigborodo 

9 b) Warri South  

10 c) Warri South West Ogbe-Ijaw 

11 d) Burutu   

 Lowland Rain Forest  

12 a) Ethiope West Kokori 

13 b) Sapele  Ibada-elume 

14 c) Okpe  

15 d) Ethiope East  

16 e) Uvwie  Ekpan 

17 f) Ughelli North  

18 g) Isoko North  

19 h) Ndokwa West Ikilibi 

20 i) Ukwuani  

21 j) Ika South Abavo 

22 k) Ika North East  

23 l) Aniocha South Utulu 

24 m)   Udu  Emadaja 

25 n)    Aniocha North Ezi 

26   
Urban 

 Asaba 

27   
Urban 

  Warri 
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Figure2: The map of Delta State showing the LGAs and the natural ecological 

zones (Osakwuni, 2012). 

 

Study Design  

The study design consisted of combination of a structured questionnaire survey, 

key informant interview and desk review of relevant documents for data 

collection. These were employed to execute the objectives of the study. 

 

Instruments for Data Collection:    

Two major instruments have been developed in this study for data collection. The 

instruments were used to collect data and information on the nexus of climate 

change and environmental degradation in Delta State. The instruments included; 
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1. Interviewer administered structured questionnaire survey on the nexus of 

climate change and environmental degradation: 

 The instrument was used to gather information on the contexts of climate 

change and environmental degradation, vulnerability to climate change 

impact mitigation and adaptation to climate change by the following sector. 

Agriculture, Energy, Health, Water, Forestry, Fisheries, and the cross-

cutting issues (legal, gender, livelihoods) as stated in the questionnaire.  

2. Focus Group discussion and Key Informant Interview Guide: 

The focus group discussion and key informant interview guide was used to 

aid qualitative discussion in the area of climate change and environmental 

degradation contexts, drivers and impacts, local adaptation measures (and 

their effectiveness); and desired interventions for the community.  

3. Desk Review of relevant documents: 

The structured questionnaire and the key informant interviews were 

supplemented by desk review of documents relevant to the study. 

Researchers may request for relevant documents (where possible) to 

buttress or authenticate information gathered from respondents. 

 

Study Population (potential respondents interviewed by Researchers) 

The participants in this study were drawn from: 

1. Community Leaders and members (men and women) who are old enough 

to recall climate contexts their community for as far back as 30 years. 

2. Non-Governmental Organizations, CBOs, such as Community Development 

Committee (CDCs) in the study locations. 

3. Relevant government agencies e.g. Ministries, LGAs 

4. Private sector organizations (PSO) in the study locations e.g. oil companies.  
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5. All other stakeholders 

Methods for Data Analysis by objectives: 

Methods for data analysis are hear-under discussed by objective. 

Objective 1: Conduct cross-sectoral Studies on the nexus of climate change and 

degradation and identify the biophysical and socio-economic factors that impact 

on the environmental degradation and climate change in Delta State. 

Rationale:  

Delta State being a delta with many tributaries and low lying coastal communities 

that are criss-crossed by a number of water ways is highly susceptible to climate 

change impacts. Delta State is currently experiencing climate change related 

impact such as rising temperature, heat waves, more intense rain/ wind storms, 

more extreme rains, including erosion and landslides, sea level rise, sea surges 

and coastal inundation (Okoh, et al, 2011). Delta State like the other core Niger 

Delta States is also faced with environmental problems resulting from oil 

exploration and exploitation activities which involve land clearance, access 

creation, abstraction of ground water, gas flaring, sewage, solid/chemical /drilling 

waste dumped indiscriminately, removal of vegetation, vibration, spills and leaks, 

nuisance odours and fires (UNEP, 2011). These lead to deforestation, land 

degradation, hydrological changes, and introduction of alien and invasive species. 

The flaring of associated gas releases carbon, methane and other gases into the 

atmosphere leading to increase in our carbon footprints. 

 

The understanding of the biotic, abiotic factors and socio economic factors that 

bear much influence on the development and survival of people in ecosystem of 
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Delta State is paramount for the identification of appropriate strategies for 

achieving mitigation and adaptation to climate change. 

The Nexus between climate change and environmental degradation is not yet 

adequately articulated. The information and data to be generated from this study 

are critical for determining the nexus. 

 

Approach:  

The participatory and experimental approach to data and information gathering 

was used in this study. This involved laboratory tests of soil, water and air quality, 

key informant interview (KII) using focus group discussions (FGD) by gender and 

other prominent group classifications where possible. The KII and FGD were 

complemented by desk review of literature and the information from structured 

questionnaire survey. This objective was achieved using questionnaire survey, KII 

and FGD, internet search, visit to Nigerian Institute of Meteorology supplemented 

by laboratory test for water, soil and air quality laboratory scientistswere engaged 

to conduct soil, water and air quality tests. 

 

Instruments: 

Some guide questions were used to elicit information from participants of the KII 

/ FGD, desk review of literature structured questionnaire survey. The guide 

questions sought information on issues such as: evidence of climate change, 

environmental degradation in the locality, the driving factors, impact of climate 

change on health, water, energy, infrastructure, food security, fisheries, 

ecosystems, forestry, and livelihoods, current coping strategies, requirements to 

enhance adaptive capacity, required adaptation and mitigation strategies. Also 

Internet and NIMET office data sources supplemented the effort to obtain the 
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required data. Using these instruments and sources, data on temperature, 

rainfall, relative humidity, flooding, exposure to extreme events, heat waves, sea 

level rise, wind, gusts, storms, ecosystem products and services. Location of 

residence, housing quality, land use and land cover change, soil, air and water 

quality, access to power, information, technology, productive resources, presence 

of active social networks, health, nutrition and income, savings and credit. 

 

Procedures for data collection:  

The Researcher led the participants in the discussion in assigned Local 

Government Areas (LGAs). Each Researcher accompanied by one member of the 

climate change Unit (CCU) sought to gain in-depth understanding of the 

perceptions of the participants about climate change and environmental 

degradation. 

 

Data Analysis:     

Data from the KII/ FGD, structured questionnaire survey and reviewed materials 

were analyzed to identify the key teams. In so doing descriptive statistics and 

other simple statistical tools such as, percentages, averages, median, mode, 

range, trend analysis.  

 

Sample size:    

Each Researcher is expected to hold the KII/FGD for between ten (10) and twenty 

(20) people and to administer the structured questionnaire to fifty (50) 

respondents. A total of approximately 1200 participants in the state were 

involved in the study.  
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Results:  Findings from the KII /FGD were presented in Appendix I while the 

results from the structured questionnaire were presented on a frequency table 

shown in Appendix II and the responses from questionnaires were entered in to 

excel worksheet template. 

AIR, SOIL AND WATER QUALITY TESTS: 

a. Air Quality Tests 

Greenhouse gases are the major interest of climate change team globally. 

Greenhouse gases include nitrogen oxides, sulphur oxides, hydrogen sulphide, 

hydrogen cyanide, carbon monoxide, methane, HFCs, and water vapour. In 

Nigeria, CO2 emissions stands approximately at 95,756,370 tons per annum 

according to statistical report by World Bank (2008). Vehicular emission, burning 

of fossil fuel, power plant, bush burning, open waste incineration, use of 

fuelwood and though ridiculous, increase in human population. According to IEA 

CO2Emissions From Fuel CombustionHighlights (2012 Edition), power generation 

ranks highest in CO2 emission with about 41%, quickly followed by transport 

(vehicular emission) and industry at 22% and 20% respectively. For example, 

Kristy Ross (2011) report on CO2 emission shows that about 1.2 tons of CO2 is 

released in every megawatt-hour(MWh) electricity produced while new fuel 

economy cars emit around 158.7g of CO2 per kilometer (European Commission: 

Reducing CO2 Emissions from Passengers Cars). By extrapolation, a 500MW power 

plant will produce nothing less than 3.6million tons CO2 annually assuming 

operating at 70% capacity utilization. Vehicular emission is another good source 

which is centered on urban and highly populated cities. Gas flaring and vehicular 

emission take the lead in Delta State and Nigeria far ahead of power sector due to 

the latter’s poor performance (FMEnv, 2003). 
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The major objective of the Air quality study is to determine the air quality of Delta 

state of Nigeria with respect to the greenhouse gas emission as foremost 

contributing factors to climate change and other air quality degradation. 

Sampling and Data Collection for Air quality test 

The measurement of the gases and the prevailing weather condition was 

performed in situ using the following equipment: Industrial Scientific iBRID MX6 

multigas Analyzer for the gases and ExTech Instrument (Model 45170) for Relative 

humidity, temperature and wind speed. Garmin GPSMAP-78 was used for the co-

ordination point determination. Measurement was taken at 1.5m – 2m high 

above the ground surface and further away from obstructions like building as a 

standard method. 

Sampling was done three times per day in each location visited once per week for 

four weeks in the month of April/May, 2013.  

b. Soil Quality Tests 

Sustained crop productivity in any region will depend on constant availability of 

required plant nutrient. Yield variation within and between environments have 

also been related to differences in crop growth rate and are reflection of soil 

condition (Correy et al., 1973). Hence, this study evaluated the soil fertility of 

selected communities in (11 locations) and presence of heavy metals (9 locations) 

in Delta State. Materials used include: 

1. Polythene bags and brown envelop were used to package the soil samples. 

2. Soil auger and cutlass were used to collect the soil samples. 
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Each community was demarcated into two strata and soil samples were randomly 

taken from the each stratum and then bulk to get the two samples. The soil 

samples were taken at a depth of 0-30cm in all the locations. Analyses were 

conducted at the International Institute for Tropical Agriculture, Ibadan and 

Department of Agronomy, University of Ibadan, Ibadan, Oyo State. The study was 

carried out between April and June, 2013. UNEP standards recommended the 

following critical levels of heavy metals in soil: Zn = 200, Mn =200, Cu =100, Pb = 

100, Cr = 100, Ni =50 and Co =50 mg/kg. 

c. Water Quality Tests 

Heavy metals enter water supply by industrial and consumer waster or even from 

acidic rain breaking down soil and releasing heavy metals into streams, lakes, river 

and ground water. This could be as a result of atmospheric deposition and 

activities of man through industrialization and urbanization that led to the 

pollution of the underground water. It is now a major threat to human life and 

the environment due to their toxicity. Heavy metal is a collective term applies to 

group of metals and metallic with atomic density greater than 4g/cm3. They 

cannot easily be broken down, persist in the environment for long time. It also 

refers to any metallic chemical element that has a relatively high density that is 

toxic or poisonous at low concentration. Humans are exposed to heavy metals 

through inhalation of polluted air, consumption of contaminated water, exposure 

to contaminated soil or contaminated food such as vegetables, grains, fruits etc. 

Exposure to heavy metals causes serious health effects that include reduced 

growth and development (especially children), cancer, organ damage etc. Some of 

the heavy metals (copper and zinc) are essential to maintain the metabolism of 

the human body. Hence the heavy metals content of drinking water were 

evaluated.      
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Materials and methods for Water Quality tests 

The study covered nineteen local government areas out of the twenty-five local 

governments of the state. These included: Udu, Warri South, Ndokwa West, 

Ndokwa East, Ethiope East, Ethiope West, Aniocha North, Aniocha South, Ika 

South, Ika North East, Isoko South, Patani, Ughelli South, Warri South-West, 

Uvwie, Sapele, Warri North, Oshimilli South and Oshimilli North. One community 

was taken from each local government area except Oshimilli where one 

community and the capital city were covered. Total communities sampled were 

twenty (20). Two water samples were taken from each location. The community 

sources of water for consumption were considered, and two were randomly 

selected. Most of the communities visited sources of drinking water were: bore-

hole, well and river, in some cases, water harvest from rain was also used. Heavy 

metals were evaluated in all the water samples collected. 

The elements considered in the study were: Manganese, Iron, Cupper, Zinc, Lead, 

Chromium, Nickel, Cobalt, Selenium and Cadmium. Small plastic containers with 

cover were used to collect water samples. The water samples were analyzed at 

the International Institute for tropical Agriculture, Ibadan and Department of 

Agronomy, University of Ibadan, Ibadan, Oyo State. The study was carried out 

between April and June, 2013. World Health Organization and United State 

Environmental Protection Agency standard limits for heavy metals in drinking 

water were: manganese, zinc, lead, iron, cupper, selenium and chromium 

0.05mg/l and 0.1 mg/l for nickel. 
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Objective 2: Identify the factors driving climate change and communities in Delta 

State that are most vulnerable to climate change 

 

Rationale: 

The objective two flows from the objective one. It is formulated to determine the 

most vulnerable communities and to determine the factors that are enhancing 

their vulnerability. There is yet very little knowledge on the engendered 

vulnerability to climate change. To complement existing information (see Okoh, et 

al 2011), the results for this objective was discussed on the bases of the gender 

equality framework. This will help the Delta State Government to develop or 

review policies to ensure sustainability through equitable participation of all 

stakeholders 

 

Approach:  

The objective was realized using various approaches of Participatory Rural 

Appraisal (PRA) as necessary. They included a combination of FGD, K11, direct 

observation, transect walk, problem analysis ranking, matrix, historical profile, 

seasonal calendar and semi structured discussion. The PRA exercise was 

supplemented with information obtained from structured questionnaire survey.    

Instrument: Following from objective one, the FGD and K11, guides were 

supplemented with a questionnaire developed to realize this objective 

 

Procedure for data collection: 

The procedure for data collection was as for objective one. Ranking matrix was 

developed by community for various climate change issues and events. Gender 

disaggregated information on livelihood assets; vulnerability, losses and gain from 
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climate events were collected. Vulnerability indices/risk scores were used to 

determine the most vulnerable zones and communities in Delta state. 

 

Data Analysis: Assessment of Vulnerability to climate change in Delta State 

Vulnerability is a word that is so commonly used but is differently understood by 

it´s users. In the context of climate change it is used to refer to the level of 

exposure to climate related hazards, sensitivity to their impacts and the ability to 

cope with those impacts. The IPCC third Assessment Report (TAR) considers 

climate change vulnerability as a function of exposure, sensitivity, and 

adaptability (Mc Carty et al, 2001, Fussel, 2009). 

Exposure to climate change relates to the likelihood of Vulnerability to climate 

change effects, based on current metrics. Sensitivity to climate change impact 

relates to magnitude of disruption from the impacts. Adaptive capacity has been 

defined as the potential or ability of a system, region, or community to adapt to 

the effects or impacts of climate change (Smil and Pilifosva, Zool, P. Karen 

O`brien, Siri Eriksen, Ane Schjolden, Lynn P. Nygaard, 2004). Measuring 

Vulnerability is important because the underlying causes (factors) and contexts of 

Vulnerability will be taken into account and the danger of underestimation of the 

magnitude, scope and urgency of climate change in Delta State will be avoided. 

According to O´brien, 2001, the meaning of Vulnerability has since swelled to 

engulf notions of risk, impacts and adaptability/ adaptive capacity.  

The determinants of adaptive capacity have been said to include available 

technological options for adaption, the availability of resources and their 

distribution across population, the structure of critical institutions and decision-

making, human capital, including education, personal security, social capital 

including property rights and the system´s access to risk spreading processes 
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(Yohe and Tol, 2002), cultural acceptability, availability of resources, gender, age 

and income (Okoh, et al, 2011). 

According to Zoe knight, et al, (2011) adaptability could further be divided into 

adaptive potential and adaptive capacity. Adaptive potential measures the 

economic resources available to a country or state for the reduction of 

vulnerability, while they defined adaptive capacity as the key socio-economic 

factors that could modulate this economic potential. 

For the purpose our study the assessment of vulnerability involves identification 

of indicators of vulnerability classified under three factors of exposure, sensitivity 

and adaptive capacity. Exposure captures the likelihood of vulnerability to climate 

effects impact sensitivity demonstrates the magnitude of disruption from these 

impacts. Adaptive capacity captures the climate change. Thus it covered all forms 

of capacities needed to achieve resilience against the impacts of climate related 

hazards. For this study capacity indicators have been classified into non-

governance (individual skill, income, gender) and governance (political will to 

solve the problems, availability and enforcement of laws and regulations).  

There are very few approaches in literature for scoring climate parameters. Often 

aggregate scores such as Human Development Index (HDI) and the Disaster Risk 

Index have been used at the national levels to compare vulnerability of nations. 

At the micro level various studies have employed approaches that have awarded 

scores almost arbitrarily. 

For this study, data driven approach has been adopted in the development of 

vulnerability indices because there are no well-defined vulnerability outcome that 

could be used for aggregated vulnerability indices. The indices of vulnerability in 
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this study are drawn from observed data on socio-economic, environmental and 

other factors as well as model based estimated of future conditions.  

The vulnerability scores were obtained from the survey results. They are 

equivalent to the percentage of respondents who affirm a given vulnerability 

factors. This is done to avoid arbitrary allocation of scores in a data constrained 

environment such as in Delta State. 

The maximum score for each factor or indicator is 100%. The value reflects the 

household’s and communities overall rating of the indicators. The higher the 

score, the higher the collective vulnerability rating from the point of view of the 

respondents. The score is equivalent to the frequency in percentage of 

respondents who respond affirmatively to various vulnerability factors.There are 

five levels of vulnerability defined for this study that is extreme vulnerability, 

significant vulnerability, moderate vulnerability, little vulnerability and very low 

vulnerability. 

The level of vulnerability and their corresponding scores are shown in table 2.2 

Table 1:2Level of vulnerability and scores 

S/N Level of vulnerability Score% 

1. Extreme vulnerability, 80 to 100 

2. Significant vulnerability 60 to 79 

3. Moderate vulnerability 40 to 59 

4. Little /low vulnerability 20 to 39 

5. Very low vulnerability 1 to 19 

6. No vulnerability. 0.0 
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The vulnerability factors/indicators were classified into indicators of exposure, 

Sensitivity and adaptive capacity. For exposure indicators such as contiguity to the 

River Niger or any other river, rainfall level ( past and predicted), temperature 

levels (past and predicted future level), experience of flooding, presence of crude 

oil facilities, gas flaring, dependence on rainfall as source of water for both 

domestic and other uses, sources of water, experience of extreme climate events 

such as rainstorms, windstorm, flooding erosion and land slide, contiguity to the 

coast, management of solid waste and cut vegetation from farms e.t.c. for 

sensitivity, indicators such as observed change in temperature and rainfall (that is 

increase or otherwise), length of raining season, experience of excessive heat, 

changes in vegetation, effects of excessive rainfall on crops, farms roads and 

physical infrastructure, heat stress Impact on crops, livestock or people number of 

deaths, migration, loss of coastal and marine shellfish resource e.t.c. for adaptive 

capacity, indicators included governance and non-governance factors such as, 

income sources, availability of loanable funds, skill for survival, coping ability, 

state arrangement for emergency response, existence of legislation on 

deforestation, pollution of the environment, gas flaring and how well these are 

being enforced. 

The scores under the three factors of exposure, sensitivity and adaptive capacity 

were weighted equally as follows: exposure (E) 33.33%, sensitivity (S) to impacts 

33.33% and adaptive capacity (A) 33.33%. The weighted sum of the three 

indicators gave the vulnerability score for the state and the ecological zones 

respectively. Locations with higher vulnerability scores were adjudged to be more 

vulnerable. 

Data obtained through questionnaire survey were subjected to computation of 

vulnerability scores and costing of losses due to climate events such as flooding, 
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fires, rain and wind storms, erosion, etc.  Other descriptive statistics such as 

frequencies and percentages, tables and charts may be used where necessary.  

 

Objective 3: Identify appropriate GHG mitigation and adaptation options for Delta 

State 

 

Rationale:      

Flowing from objectives one and two, the next rational action after identifying the 

Biophysical and socio economic nexus of climate change environmental 

degradation and the factors of vulnerability to climate change would be to 

delineate the strategies for mitigation of GHG and adaptation to climate change. 

The response to climate change by government and private sector operators is 

still very low. TACC is expected by the Government of Delta State to fill this gap 

and lead to a low emission carbon resilient development. Hence the study 

generated data and information on the current coping strategies of the 

communities as well as the strategies that will appropriately lead to cost effective 

adaptation and mitigation of GHG. 

 

Approach:  

The PRA methods of KII, FGD, ranking matrix were used to identify and rank the 

priority strategies for mitigation and adaptation to climate change various 

communities of Delta State. The structured questionnaire was also used to 

generate data and information to achieve this objective. 

Instruments: 

 The KII/FGD guide and the structured questionnaire were supplemented by the 

use of the ranking matrix to identify community priority projects. The structured 

questionnaire provided a list of alternative strategies which the respondents 
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chose from, the KII supplemented opportunity to include strategies not listed in 

the questionnaire. 

Procedures for data collection:  Researchers facilitated the process of data 

collection as in objective one. 

Data Analysis: Was as for objective one 

Results: In particular data was entered into the FGD/KII template and 

questionnaire templates in Microsoft excel worksheet and analyzed with the 

Special Package for Social Sciences (SPSS). Content analysis was conducted for the 

FGD/KII. 

Objective 4: Identify challenges interfering with adaptive capacity, adaptation, 

and mitigation and determine the factors that enhance them 

Rationale:  Not much work has been done in Delta State to the understanding of 

the issues constituting obstacle to effective adaptation to and mitigation of 

climate change impact and green house gases. Thus it is necessary to examine the 

barriers faced by Delta State inhabitants and Government with a view to 

formulate strategies to overcome them. The information will aid policy making 

and programme formulation and planning. 

Approach: The objective was realized by the use of a combination of both 

quantitative and qualitative techniques of data collection. The quantitative 

technique involved the use of structured questionnaire survey while the 

qualitative involved the use of the FGD/KII guide. Desk review was used to collect 

secondary data and supplement the FGD/KII guide.  

Instruments: Instrument of FGD/KII guide and structured questionnaire as 

described for objective one. 

Procedures for data collection: Researchers will be engaged and trained on the 

use of the instrument to gather data. There was opportunity to pretest the 
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questionnaire before it was finally used. Each researcher was supported by a CCU 

member. 

Data Analysis:  

Data collected with questionnaire were entered into the FGD/KII template and 

questionnaire template entered into Microsoft excel format. The FGD/KII 

templates were analyzed by content analysis approach.  

Results: Results were presented as in objective one 

 

Research Training Workshop 

A 2- day training workshop was conducted in Asaba for the research team and 

members of the CCU on: 

(a) Community mobilization and use of participatory tools. 

(b) The use and pre-test of the research instruments and familiarization 

with the research procedures and expectations. 
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CHAPTER 2 

SOCIO-ECONOMIC ANDGEOGRAPHIC CONTEXTS OF DELTA STATE 

 

2.1 Geographic and Demographic Characteristics of Delta State: 

Delta state, located in the South South geopolitical zone of Nigeria was created on 

the 27th of August 1991 out of the former Bendel state. There are 25 local 

government areas in Delta State (Delta state government, 2010). Geographically 

located within longitude 5◦ and 6.4◦E and 5◦00 and 6.30’, the state is bounded 

Northwards  by Edo state, on the East by Anambra State, on the South East by 

Bayelsa state and on the South west by the Bight of Benin which covers 

approximately 160km of the states coastline. Southern parts of the state are 

transverse by numerous flat floored rivers that drain into the Atlantic Ocean. It is 

generally low lying without remarkable hills, consisting of unconsolidated 

sediments of quaternary age. Some hills can be found northwards within the 

LGA’s of Ika and Aniocha. The major rivers include the Niger River, Ethiope, Warri, 

Kiagbodo (Aweto, 2002). Drainage is done in the eastern flank by the Niger River 

via its several tributaries such as the Forcados, Escravos, and the Warri Rivers and 

creeks such as the Bomadi creek. Rivers Jamieson and Ethiope rise from the north 

and northeast respectively subsequently join and form the Benin River which 

eventually drains into the sea in the west (Online Nigeria, 2003.)  

Delta state has a population of 4.11 million people distributed by sex as 2,069,309 

males and 2,043,136 females, as per 2006 National Census. It has a population 

density of 228 persons/sq. km which is higher than the national average of 152 

persons/sq.km. Deforestation is high as forest cover in the state has been reduced 

to only 28% compared to 60% forest cover in 1970(Delta State, 2010).  
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The major tribes in the state are Ikas, Ibos, Urhobos, Izons, Isokos, Itsekiris. 

Basically, they have identical customs, beliefs and culture. The communities in 

Delta state traced their origin to the ancient Benin kingdom. The cultural identity 

is manifested in their festivals, traditional marriage ceremonies, while certain 

words are common to many tribes. They are sparsely populated and have 

dispersed village settlement, linear and nucleated settlement patterns. Land is 

obtained by inheritance, rental, lease or purchase. Land is used mainly for 

farming, buildings (commercial and housing), roads, crude oil exploration and 

exploitation infrastructure, shrines, burrow pits and other socio and economic 

infrastructure (such as schools, churches, hospitals). The houses are made of mud 

bricks with thatch roofs, mud bricks with zinc roofs and cement blocks with zinc 

roofs. 

Delta state shares similar climatic features with other states in the Niger Delta. 

The general climate is characterized by a long rainy season from March/April 

through October. There is an increase in precipitation from the north of the Niger 

Delta which records an average of 2500mm to the extreme coasts where mean 

annual rainfall averages 4,000mm approx. Relative humidity rarely falls below 

60%, fluctuating between 80% and 100% for most of the year (World Wildlife 

Fund, 2008). 

The climate in Delta state shows latitudinal fluctuation in humidity ranging from 

the humid tropical in the south to the sub-humid in the north east. Lessening 

humidity towards the north is accompanied by an increasingly marked dry season. 

The climate is influenced by the prevailing air masses; the North East trade wind 

that originates from the Sahara desert, ushering in the short dusty harmattan 

then the dry season, noticeable from December to February and the warm, 

moisture laden South-West Monsoon winds which originates from the Atlantic 
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Ocean which is associated with the wet season. Intense thunderstorms of short 

duration, accompanied by strong winds which may blow off roofs of buildings and 

cause destruction of properties usually mark the beginning and end of the rainy 

season (Aweto 2002.). Temperature is high ranging from 19.9◦C to 37◦C.  

The vegetation of Delta state can be described a typical mix of floristically diverse 

and structurally complex (Aweto 2002). Lowland tropical secondary rainforest and 

swamp forest vegetation characteristic of the Niger Delta. Lowland tropical 

rainforest refers to a forest which grows on flat lands at elevations generally less 

than 3,300feet, characterized by more than five tier forest levels, with more 

diversity of fruiting trees (Butler, 2006). It was a major source of timber and the 

notable timber producing species include Antiaristoxicaria, Milicia (Chlorophora) 

excelsa, Ceibapentandra andPiptadeniastrumafricanum. Other trees that feature 

in the rain forest include Pentaclethramacrophylla, Chrysophyllumalbidum and 

Irvingiagabonenesi. All the rainforest in delta state has been destroyed as a result 

of farming especially shifting cultivation and the establishment of small scale 

holdings of rubber trees, coupled with commercial lumbering. Deforestation is 

high as forest cover in the state has been reduced to only 28%. Presently, much of 

the countryside is dominated by secondary forest regrowth (Aweto 2002.), 

created from degraded forest recovering from selective logging, areas cleared by 

slash-and-burn agriculture that have been reclaimed by forest. These areas are 

characterized (depending on the level of degradation) by a less developed canopy 

structure, smaller trees, and less diversity. The swamp forest is found at the 

extreme coastal areas of the state. Characteristically, these areas are silt rich, 

waterlogged in saline (brackish waters) also called estuaries. Evergreen shrubs 

and trees (mangroves) with breathing roots (pneumatophores) are the dominant 

species found in these areas (Butler, 2006). The soils are predominantly sandy.  
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2.2 AIR, SOIL AND WATER QUALITY  

a. Air Quality:  

The gases examined included the following:Carbon (IV) oxide (CO2); Carbon 

monoxide (CO), Sulphur (IV) oxide (SO2), Nitrogen (IV) oxide (NO2), Water vapour 

(H2O), Methane (CH4), Hydrogen cyanide (HCN), Hydrogen sulphide (H2S), Chlorine 

gas (Cl2), and Volatile Organic Compounds (VOCs). 

Asaba, Ogwashi uku, Sapele, Ughelli, Ekpan, Ajamimogha, Ogbeijoh and Mosoga 

had CO2 rating of unhealthy for sensitive groups.Carbon dioxide recorded its 

highest average in Ekpan with about 392ppm and lowest concentration of 

181ppm in Ezi. Locations like Ekpan, Sapele, Ajamimogha and Ughelli displayed 

high amount of CO2, CO and NO2 gases as expected of urban areas. This trend can 

be attributed to very high traffic volume responsible for the emission of these 

gases. Proximity of natural gas flaring stations also play major role in this high 

figure. In fact, vehicular emission and gas flaring are ranked highest in greenhouse 

gases emission in Nigeria besides bush burning and open incinerations which 

exacerbate the emission rate during the dry season (FMEnv, 2003). Methane gas 

seems to trail almost the same pattern which can be traced to incomplete 

combustion in the processes of generating the aforementioned gases and 

anaerobic decomposition of organic waste materials. Other gases that somewhat 

share common source of decomposition with methane gas are H2S and HCN. The 

amounts detected were relatively low; sometimes not detected in some 

locations.Taking Delta State as a territory, the mean concentrations of the gases 

detected were less than FEPA guidelines limit except in the case of NO2 which was 

0.12 ±0.11ppmas against the 0.05ppm standard limit (See appendix 1).  

The Air Quality Index (AQI) analysis is presented in Table 2.1a. Air Quality Index 

which is an expression of the amounts of the measured gases in percentage of the 
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regulation standards was used to assess the level vulnerability of Delta state cities 

and communities. It interprets the result according to a standard rating shown in 

the Table 2.1b.The AQI analysis shows that most of the gases in some locations 

were below 100%. Chlorine however, exceeded 100% in Ughelli (113-‘C’ that is, 

unhealthy for sensitive groups) and Sapele (397-‘F’ that is, Hazardous warning). 

HCN in seven (7) locations were rated Unhealthy for sensitive groups while 

maintaining ‘A’ (that is, Very Good) rating in the rest of the locations.  

In the same table, H2S and SO2 were below 50% ‘A’ that is Very Good,in all the 

locations. This indicates that the air quality is good with respect to these gases. 

NO2 hit the ≥500% for 760, 568 and 730 at Ekpan, Ajamimogha and Sapele 

respectively indicating Hazardous serious harm. In Owanta NO2 was 

ratedHazardous warning level, Asaba and Ogwashi Ukwu were at Unhealthy for 

sensitive groups. 

Generally, the air quality is very good in the rural communities based on the 

greenhouse gases under review (note that this test was conducted in the wet 

season when farm preparations had ended). Urban areas showed an elevation in 

the amount of some of the gases owing to the high level of anthropogenic 

activities taking place there. 

Table 2.1a: Air Quality Index of the ambient air of Delta State 

Air Quality Index Analysis of Some gases According to Locations 

Locations Gas Parameters expressed in AQI 

CO2 CO NO2 H2S HCN Cl2 SO2 

Oko Amakon 77 22 48 28 136 33 3 

Utagba 76 37 152 13 46 33 21 

Abavo 72 35 172 - 15 33 2 

Owanta 69 31 332 - 16 33 2 

Illah 77 33 140 13 13 33 2 

Ekpan 142 138 768 25 264 60 49 
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Patani 83 67 156 28 10 44 3 

Beneku 82 43 33 13 13 33 4 

Mosogar 104 79 136 17 10 - 30 

Emadaja 68 44 72 25 13 33 2 

Abigborodo 64 21 25 41 123 33 32 

Uzere 82 42 92 90 30 - 38 

Ezi 65 30 116 13 10 33 26 

Kokori 81 49 40 16 14 33 42 

Ogbeijor 104 55 55 17 146 40 44 

Ajmimogha 133 140 568 20 126 53 3 

Ughelli 123 111 464 18 124 113 40 

Asaba 107     79 284 16 13 40 47 

Sapele 128 150 780 28 145 397 46 

Ogwuashi-Uku 108 196 248 19 15 42 31 

Note: those gases without guideline limit did not appear in the table. 

 

Table 2.1b:   Air Quality Index Rating Table. 

AQI Descriptor AQI Rating 

0 – 50 Very Good A 

51 – 100 Moderate B 

101 – 150 Unhealthy for sensitive groups C 

151 – 200 Unhealthy  D 

201 – 300 Very unhealthy E 

301 – 400  Hazardous warning  F 

401 – 500  Hazardous emergency G 

≥ 501  Hazardous serious harm H 

Source: Federal Ministry of Environment guidelines limits 

b. Soil Quality 

i) Soil Fertility: The results of the routine soil fertility analysis showed that the 

soils of all the communities were acidic, except the first location at Abavo in Ika 

South Local Government that had soil pH greater than 7. Soils had low organic 

carbon content except the first location at Asaba and the second sampled point at 

Abavo that were medium ranged. Most of the nitrogen contents of the soils 
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ranged from low to medium. The soils at Asaba, Abavo, Beneku and Ikilibi had 

high nitrogen while in Mosogar, Owanta and Illah had medium while 

Ogwachukwu and Ezi soils were low in Nitrogen.  

All the communities’ soils are low in phosphorus except Abavo that was medium 

while Ikilibi is high. Owanta and Abavo soils had high potassium while the other 

communities’ soil had low soil phosphorus. Also, the effective cation exchange 

capacities of the soils were low which shows that the communities’ soil fertility is 

poor. The textural classes of the soils of the communities were sandy loam and 

sandy clay loam except Beneku that was loamy soil and one location at Oko-

Amakon that was clayey (See results in Appendix 2). 

ii) Heavy Metal in Soil: Results indicated that all the sampled 

community soilswere acidic with the exception of Ekpan, in Uvwie LGA that had 

soil pH above 7. The organic carbons were low except Ibada Elume and Kokori 

that was high. The concentrations of cobalt were below detection limit but 

chromium was high in all the communities except Uzere, Patan and Emadadja soil 

that were low. Cadmium was low while lead was high in all the communities 

sampled. Nickel was high in Patani, Uzere, Ogbe-Ijoh and Ugbori-Tobo but low in 

all the other communities. Manganese was high in Kokori but low in all the other 

communities, while iron was very high in all the sampled communities. Cupper 

and zinc were low in all the communities studied except Ekpan that was high. 

Heavy metal concentrations in soils are shown in Appendix 3. 

d. Water Quality 

The results of water quality tests showed that the heavy metals in drinking water 

of most of the communities were very high, above the recommended level. The 

highest concentration of manganese (91 mg/l was detected at Abigborodo, in 
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Warri North. This was directly followed by Emadadja (27 mg/l) in Udu and Ugbori-

Tobo (23 mg/l) in Warri South West. High copper was detected in Oshimilli South 

(Asaba and Oko-Amakom) with concentrations within the range of 0.150 and 

0.177 mg/l. The highest iron concentration was detected at Ibada-Elume in Sapele 

Local Government area, with a value of 0.25 mg/l followed by Iwhrekan (well 

water) in Ughelli South (0.17 mg/l) and Owanta (0.09 mg/l). At Illah, in Oshimilli 

North, highest concentration of zinc was detected (0.237 and 0.24 mg/l) at the 

sampling points.Highest concentration of lead was detected at Asaba (0.30 mg/l) 

and Oko-Amakom(0.21 mg/l) in Oshimilli South, directly followed by Abigborodo, 

Ezi and Illah in Oshimilli North. Also Chromium concentration was high in both 

local Government areas. In addition, the two water samples taken from Illah had 

the highest concentration of nickel followed by Oko-Amakom in Oshimilli. 

Selenium concentration was below detection level in all the study areas. Asaba 

and Illah had the highest concentration of cadmium; this was directly followed by 

Oko-Amakom.   It is clear that most of the water sources for drinking in Delta 

State are contaminated, so water treatment is necessary for safety of the 

citizens.The concentration of heavy metals in drinking water from the sampled 

communities is shown on appendix 3. 

 

2.3 Economic Activities: 

Delta state economy is mainly driven by earnings from crude oil. The state 

accounts for over 30% of oil output. The state has 52% of the 159 oilfields with 

1,481 oil wells in Nigeria and that is89 oil fields and 770 oil wells. Delta state has 

great potentials in all sectors, such as agricultural, tourism and entertainment, 

commerce and industry.Some of the economic activities of the rural economy are 

Farming, fishing, trading, lumbering, mining, palm wine tapping and 
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manufacturing. Farming is the mainstay of the rural economy and most people in 

the rural area engage in farming which is mainly subsistence in nature. The 

farmers usually grow tree crops, especially rubber (Hevea brasiliensis) purely to 

generate income. The main food crops grown in Delta State include 

cassava(Manihot esculenta), white guinea yam (Dioscorea rotundata) water yam 

(Dioscorea alata), plantain and banana ( Musa spp).The major sources of income 

for the communities include farming, and small scale business enterprises. A few 

members of the communities obtain income from employment in civil services, oil 

companies and artisanship. Income is not always available, and inadequate. The 

farmers are more buoyant financially during the harvest season. The cost of living 

is fairly high particularly for communities in the coastal areas that are accessible 

by boat only. Theft of farm produce is common in the communities while robbery 

is infrequent/occasional. The major sources of investible funds are personal 

savings, group meetings and the thrift (Osusu) saving mainly among women. The 

men patronize money merchants known as “money lenders” at extraordinarily 

high interest rates. There are a few other informal credit facilities. 

Apart from agriculture, industries like Glass, chemical industries, paints and 

pharmaceuticals, ceramics, hotels and tourism are sources of revenue in the 

state. The mineral resources are crude oil and natural gas, although there are 

deposits of clay locally utilized for pottery production. There are numerous oil 

fields in Delta state (e.g. Ughelli, Kokori, kwale, Ebede, Otorugo, Ugborodoe.t.c ) 

which make a significant contribution to Nigeria's crude oil output. Crude oil 

exploration has impacted negatively on the people and rural economy of Delta 

State. Periodic spills have resulted in destruction of farmlands, rubber plantations 

and aquatic biota, thereby undermining the rural economy and leaving the people 

unemployed and pauperized. There are numerous gas flare sites in Delta State 

http://www.waado.org/Geography/UrhoboPictures/Cassava.html
http://www.waado.org/Geography/UrhoboPictures/Plantain.html
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where natural gas associated with crude oil is burnt off. The huge conflagration 

created by the continuous burning of natural gas has not only destroyed the 

vegetation of such sites but has scared away wildlife and transformed nights into 

permanent daylight to the chagrin of the local people (Aweto, 2002). The Index of 

Economic Activities is shown in table 2.2 which clearly depicts Delta states 

comparative advantage in crude oil and natural gas production activities. 

Table 2.2: index of economic activities as a proxy for SGDP 2007 

S/N ITEMS DELTA 

STATE 

NIGERIA 

1 Crop Production 565.31 6 024 381.00 

2 Livestock 6 158.26 434 151.66 

3 Forestry 11 733.69 83 812.04 

4 Fishing 471.12 215 523.03 

5 Coal  Mining 0.00 0.040 

6 Crude Oil and Natural Gas 1 045 269.92 7 533 042.60 

7. Metal Ores 0.46 26.94 

8 Quarrying & Other Mining 538.77 31 427.07 

9 Oil Refining 1 661.33 41 355.75 

10 Cement 0.00 14 916.86 

11 Other manufacturing 7 965.11 464 610.41 

Source:Human Development Report (HDR) Nigeria, 2008 – 2009: Achieving Growth 

with Equity, P. 140. 

2.4 Social Organization and Human Development: 

The literacy rate adults (+15years) for Delta state was 84.2% distributed by sex as 

87.4% for males and 81% for females. The distribution of literacy rate by sex 
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shows that male literacy race was 53.3% while female literacy rate was 46.7% 

(Delta State, 2006). The gender parity for literacy rate in the state was 87.4%. This 

is an indication of gender inequality in literacy rate.The Human Development 

Index (HDI) for Delta state was 0.598, life expectancy of 50 years and a Per Capita 

GDP $2325.23. The HDI for Delta state is shown in table 2.3. 

Social organizations exist in the communities for men, women, and youths. They 

have relevance and do influence decision making on issues of peace, welfare, 

security, and administration of justice and maintenance of law and order in the 

community. This is a welcome development as it gives the vulnerable groups the 

opportunity to contribute to decision making in their communities albeit 

limitation in access to native court sessions. Culturally, the people tend towards 

the traditional African culture with the admixture of Edo, Igbo and Urhobo 

cultural beliefs. The major religions are Christianity, traditional religion, and some 

of the Asian religions of Eckanka and Gurumaraji. In many of the communities 

women are excluded from the native (palace) courts. 

Table 2.3: HUMAN DEVELOPMENT INDEX (HDI) FOR STATES 

S/N ITEMS DELTA 

STATE 

NIGERIA 

1 Life Expectancy at Birth (years) 50 50 

2 Adult literacy rate (% Aged 15 and 

above) 

72.9 64.2 

3 Combined Gross Enrolment Ratio 

for primary and Secondary 

109.5 85.4 

4 GDP per Capital (US$) 2325.23 1156.82 

5 Life Expectancy Index 0.417 0.419 
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6 Education index 0.851 0.712 

7. GDP Index 0.525 0.409 

8 Human Development index (HDI) 

Value 

0.598 0.513 

Source: Human Development Report (HDR) Nigeria, 2008 – 2009: Achieving 

Growth with Equity, P. 138. 

Gender gap in parliamentary and legislative positions held by men and women in 

Delta state is very high. The Gender empowerment measure (GEM)indicates that 

women held only 15.4% of parliamentary seats and there are no legislators. The 

GEM also shows that only 25.64% of women are Professionals and Technical 

Workers in the state. The GEM is shown in table 2.4. 

Table 2.4: Gender Empowerment Measure (GEM) 

S/N 

 

ITEMS DELTA STATE NIGERIA 

Femal

e 

Male Female Male 

1 Seats in Parliament held by 

Women  

15.4 84.6 75 925 

2 Legislators (% of total) 0.00 100.

0 

549 9451 

3 Professionals and Technical 

Workers (% of total) 

25.64 74.3

6 

2219 7781 

4 Estimated Earned Income ($US) 2 101 2 

556 

715 1 596 

5 Share of Population 0.51 0.49 0.50 0.50 

6 EDEP for parliamentary 25.8 13.9 
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Representation 

Source: Human Development Report (HDR) Nigeria, 2008 – 2009: Achieving 

Growth with Equity, P. 153. 

2.5Energy  

The major sources of energy in the communities are electricity generators (that 

are powered by petrol or diesel engines), lanterns, PHCN for lighting and fuel 

wood, kerosene stove, charcoal and gas cookers for cooking. From TACC survey 

(2013), fuel wood constitutes about 80 percent of fuel used for cooking. There is 

great potential for development of alternative energy sources such as biogas, 

biofuels, solar and wind energy. The sources of energy in Delta state are show in 

table 2.5. 

Table 2.5: Distribution of households by source of energy cooking 

S/N Source of energy Delta State % 

1. Electricity 3.2 

2 Gas 2.6 

3. Kerosene 48.9 

4. Fuel wood 42.7 

5. Coal 1.8 

6. Animal dung/Sawdust/Coconut 
peel 

0.3 

7. Solar 0.0 

8 Other 0.2 

Source: Delta State household survey 2006, statistical analysis of some indicators 

pp86 

2.6  Health: 

Health facilities of various categories ranging from Federal Government owned 

federal medical centre, one teaching hospital, 56 government hospitals and 344 

primary health centres to non-state owned facilities are available in the state 

(Delta state, 2010). Most communities however have only primary health care 

centres or maternity homes. There are a few communities that have no modern 
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health facilities.There were 259 private health facilities and the ratio of 

population to health facilities was 6846 in the state as at 2004 (NBS, 2009). 

Trained healthcare providers are however inadequate as many community health 

facilities do not have Medical Doctors. The doctor to patient ratio of 6 doctors per 

100,000 patients (Delta state, 2010) is too low. All communities however have 

traditional health care providers whose services are highly patronized and have 

been adjudged by its users to have varying levels of effectiveness. Those who 

have broken bones and stroke believe that the traditional medicine and therapy 

give better effectiveness.  

 

The common diseases in the state include: malaria, cholera, heat rashes (and 

other skin infections), high blood pressure, waste pain, diabetes, arthritis and 

rheumatism, hypertension, typhoid fever, asthma, dysentery, headache, cough, 

and catarrh, diarrhea, stroke, tuberculosis, anemia, and river blindness (in 

Emadadja, Udu LGA). There is no specific geographical distribution of diseases as 

they affect people in all the communities. Malaria is however the most prevalent 

disease in the state with its occurrence being highest in the months of June to 

October (or November) which is during the raining season. Heat rashes and skin 

diseases are common during the months February to May (the dry season). Cough 

and catarrh are common in the raining season and the harmattan season of 

December to January. Typhoid fever, diarrhea, hypertension, stroke, and diabetes 

do not seem to have specific seasons of death.      

 

The major causes of death in the state include; malaria, hypertension, typhoid 

fever, diabetes, stroke, and old age in the order of their importance. The state has 

infant mortality rate of  94 per 1,000 live births and maternal mortality rate of 301 
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per 100,000 live births in both rural and urban areas.The major challenges related 

to treatment in the state include: 

(f) Poor access as the available health facilities are few and many people 

still have to undertake long journeys to access health services. 

(g) The health care providers are inadequate, many of the rural 

communities do not have medical doctors 

(h) Many of the facilities are poorly equipped particularly in the rural 

communities. 

(i) There is also poor access to relevant vaccines and drugs for ailments like 

hypertension, either not available or too expensive for the common 

people. 

(j) There are some traditional birth attendants (TBAs) and a few massaging 

centres in the state. 

 

2.7  Water Resources: 

Being part of the Niger Delta region, Delta state is cris-cross with tributaries, 

rivers and rivulets. Approximately 50% of the surface area of Delta state is 

covered by water. Major sources of water in the state include; water boreholes, 

wells, streams, harvested rain water, sachet water. There are some community 

mono pumps and reticulated water tanks but only a few are functioning. 

 

Water bodies in virtually all the communities are polluted. The major sources of 

pollution include one or combination of the following; crude oil spillages, iron 

from rusted pipes and industrial wastes, Soil erosion, agricultural and food 

wastes, non-degradable wastes such as cellophane bags, sachet water bags, 

plastics e.t.c, human waste (fecal deposition on water bodies, acid rain, 

industrial/chemical wastes generated from oil exploration activities, dredging 
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activities, seepages from septic tanks also contaminate underground water. Soil 

and water quality tests showed presence of heavy metals in some communities. 

The major sources of water for domestic, fishing and livestock purpose are shown 

in table 2.6. 

Table 2.6: Sources of water in the Delta State 

S/N Source Distribution % 

  Delta Freshwater Rainfall mangrove 

1. Borehole 65 83.3 56.1 50 

2 Burrow pit 9.6 14.4 8.9 0.0 

3. River Niger, Ethiope or 

other 

18.8 22.8 17.2 50 

4. Rainfall 85.1 53.3 89.4 50 

5. Fadama 0.8 16.7 2.5 0.0 

6 Govt water system 0.5 0.0 0.6 0.0 

Source: TACC Survey 2013 

Access to portable water is poor for many communities where borehole water is 

not available. For communities with functioning Government owned borehole 

water, access is easy and with little or no cost. For communities without 

functioning Government owned water boreholes the major challenges include the 

long distances to the sources of portable water, high cost of borehole 

construction and maintenance, high cost of borehole water, cost of 

transportation to the source of portable water, exposure of children and women 

to the risk of accidents as they may have to travel far to access portable water, 

loss of valuable time as women and children go in search of water, poor 

management of government owned water infrastructure that has left a number 
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of them non-functional, epileptic electricity supply that makes it difficult to pump 

water for use in communities, absence of water treatment facilities.  

The major livelihoods that are dependent on water include fishing, crop and fish 

farming, aquaculture, water haulage and supply at large scale (use of tankers) 

small scale and sachet water hawking as well as agro processing.  

 

2.8 Agriculture 

The state is primarily agrarian with approximately 75% of the population 

dependent on agriculture (Delta State, 2006). The alluvial deposits from the broad 

coastline, the Niger Delta flood plain, the rivers, streams and creeks endow the 

state with great potentials for agricultural production. In the following sub-

sections  crops, fisheries and livestock are discussed. 

2.8.1 Crops: 

The major crops cultivated in Delta State include yam, cassava, plantain/banana, 

melon seeds, vegetable, sweet potatoes, groundnut, maize, and palm products. 

Farmers have limited access to improved crop varieties and extension services. 

 

There is no marked division of labour in the agricultural sector albeit men are 

more involved in land preparation, fishing and security and women are more 

involved in planting, harvesting and marketing of the farm produce. In the 

mangrove swamp zone the men and women in most of the communities are 

involved in land preparation and weeding while only women plant, harvest, and 

market the produce. 

 

The planting season has very great variability from zone to zone and community 

to community within the zones. In the low land rain forest zone cropping season 

begins February, March, April, or May and ends in August, September or October. 
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In the mangrove forest and the fresh water swamp forest zones the planting 

season begins in December or January and ends in June, August or September. 

The length of the cropping season is however determined by the dates of 

commencement and cessation of the rains and/or the arrival of the annual flood 

which has become more and more unpredictable.  

 

Market access for crops produced is problematic in the communities and the cost 

of transportation is high as farmers move wares for long distances from farm and 

many of the transport infrastructures are in poor conditions. Farm produce are 

transported by ferry, boats, Lorries, cars, pickup vans, bicycles, motorcycles and 

head load.  

 

2.8.2  Livestock 

The major livestock reared in the state include poultry farms and piggery at small 

and medium scale levels, while goats, sheep, and domestic fowls are kept at 

homestead level in most rural communities. Apart from poultry the farmers have 

limited access to improved variety of other livestock and there is an absence of 

extension workers. Livestock production is carried out all year round. Both male 

and female farmers are involved in livestock production. Market access is 

available albeit froth with high transportation costs which at the end contribute 

to higher prices of the livestock. Transportation is by the same means as for crops. 

 

2.8.3 Fisheries 

For communities in the mangrove forest and fresh water swamp forest zones 

capture fishing is the main occupation and source of livelihood. In these 

communities capture fishing is carried out on full time at the artisanal scale. Full 

time and homestead culture fisheries using earth pond are also prevalent in the 
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state. Apart from the full time commercial production most of the fishing 

activities are geared towards meeting the household consumption needs. Fish 

production is highest in the dry season between November and April for capture 

fisheries when fish stock to water ratio is highest while the culture fisheries is all 

year round. The major marketing challenges include poor storage and processing 

infrastructure, poor road and other transport infrastructure, long distances to 

market and high transport costs. Low market access is a problem for small scale 

commercial fish farmers. Both men and women are involved in fisheries 

production but the processing (smoking) and marketing are carried out by 

women. Main type of fishing is capture fishing on full time and artisanal scale. It is 

an important source of income for farmers in the mangrove swamp. 

Transportation costs are high and storage facilities are inadequate and fish 

farmers may incur losses as a result of spoilage or loss of product quality. 

 

2.9 Forestry and Natural Resources: 

Delta State has three major forest zones, that is, mangrove forest and coastal 

vegetation, freshwater swamp forest and low land rain forest. The mangrove 

forests unlike in other regions occupy inter-tidal land in a broad zone of tidal 

creek behind the barriers islands (FGN, 2006). A lot of the forest areas in the state 

are getting depleted as more of the forest resources are being extracted without 

replacement.  

The major commercial forest resource is timber, the stock of which has dwindled 

so much in recent times. To get mature trees for saw logs the lumberers have to 

travel far into the forest. This report corroborates the findings (Okoh, et. al, 

2011). Other none timber forest resources include, fuel wood, bamboo, chewing 

sticks, oil palm, Para rubber trees, wild fruits, rabbits, cane rate, white sand, plant 

for traditional medicines and gravels. 
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The forest areas in Delta State have dwindled over the years because land use 

change in low land rain forest, mangrove and fresh water zones and oil spills in 

most of the mangrove and freshwater swamp forest zones. Land use has shifted 

considerably from forest conservation, to use of land for agricultural activities, 

road construction, houses, laying of oil pipelines, burrow pits, crude oil drilling, 

exploration, exploitation and installation of crude oil production, storage and 

distribution infrastructure. Large forest areas have been reduced to secondary 

forest regrowth.  

 

Wild animals, birds and plants are also available in the forest and are harvested to 

enhance the income and the food quality of rural dwellers. In one community a 

conspicuous burrow pit has been turned to a fish pond. Period of highest 

availability of forest products was reported to be July, but generally they are 

available all the year round. Forests are free access for a greater part. But a few 

areas are restricted by law albeit absence of enforcement. 

2.10 Natural Resources: 

The major natural resources available in Delta State in commercial quantities are 

crude oil and natural gas deposits. There are over 200 oil wells and over ten (10) 

flow stations, over 20km of oil pipelines and a number of yet to be exploited 

crude oil bearing communities. Wild oil palms, Para-rubber, edible mushrooms 

are fast becoming extinct species, wild mango (ogbono) trees- alvingia, 

earthworms, are getting less available. Buffalos which were common in the 

mangrove and low land rain forests are no longer seen in the forests. In large 

parts of Delta State forest is the presence of wild animals such as warthog, 

monkeys, antelopes, wild cats, reptiles, including the fresh water crocodiles and 
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alligators particularly in the fresh water forest zones. Delta State also has many 

rivulets, streams, natural lakes, and rivers in addition to a long coastline bordering 

the Atlantic Ocean.     

 

There are no shoreline protections for many of the coastal communities. There 

are however, trees along some of the river banks which are also being gradually 

cut down to put the land into other uses. The topography is plain for most of the 

state with a few undulating hills in Ika land and Aniocha North LGAs. The crude oil 

facilities in the studied communities are shown in table 2.7. 

Table2.7: Crude oil Facilities in communities studied 
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Eh
w

re
ka

n
  

A
b

ig
b

o
ro

d
o

  

B
e

n
e

ku
  

Em
ad

ad
ja

  

A
b

av
o

  

P
at

an
i  

K
o

ko
ri

  

U
ze

re
 

M
o

so
ga

r 
 

O
gb

e
-I

jo
h

  

Ik
ilb

i/
U

ta
gb

a-
U

n
o

  

W
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l  

Oil Wells 40 4 28 11 - - 42 39 - 30 -   

Flow 
Stations 

2 - 2 0 1 - 1 1 2 1 -  10 

Crude Oil 
Available 
but not 
exploited yet  

- - - - 1 1 - - - - 1  3 

Gas flares-
out  

2 - 2 0 - - 1 1 2 1 -  9 

Pipelines            Sever
al Km 

 

Source: Scoping exercise (Key informant and focus group interviews)     

 

2.11 Infrastructure  

  

The transportation system in Delta State is based on water and road. Water 

transportation system is very significant means of transport for many 

communities in the fresh water swamp and mangrove forests. Infact some 
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communities can only be reached by water. The major means of transportation 

for such communities are by engine boats, speed boats and hand paddled dug-out 

canoes. The canoes are the most common in rural communities, they are more 

easily affordable and used for short distance movements particularly for moving 

wares from the farms to home or market place. There are accompanying 

infrastructures such as fences, concrete culverts used as flood barriers and 

bridges. A good number of these were reported to be in poor condition. 

 

The road system comprises of federal, State, Local Government and community 

owned roads. Majority of the rural community roads were earth roads which 

often become so bad during the raining seasons. The major means of 

transportation include cars, buses, pickup vans, motorcycles (okada), bicycles, 

foot, head loads, and Lorries. 

 

Manufacturing activities are mainly in the oil industries and numerous cottage 

industries in the urban and peri-urban centres. The most common cottage 

industries include; palm processing plants, numerous cassava mills (dry and wet 

mills), cassava and garri processing plants, palm oil processing plants, palm kernel 

oil processing plants, rice plants (a number of which are abandoned), fish and 

maize drying plants. 

The communication system in the state is heavily dependent on the GSM 

networks installed by MTN, Airtel, Globalcom, Etisalat and Starcom. Through 

these networks communities are able to connect to the internet albeit with great 

difficulty. There are a number of functional post offices. There are also good 

numbers of cyber cafes which provide access to the internet in the urban and 

peri-urban centres.   
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2.12 Livelihood Security 

 

Human safety and security:- This has become of great concern in many 

communities in the state as the number of cases of armed robbery and 

kidnapping has increased. A number of communities however have their locally 

organized vigilante community policing, while others have the Nigerian police 

force members stationed in the community to enforce peace and tranquility. 

 

Water Security: - The level of water security is high as over 80% of Deltans have 

access to water albeit it’s varied qualities and safety levels. Portable water is 

however not readily available in the state. About 50 percent of Deltans earn their 

livelihood off water. 

 

Food Security:- Food availability and access to food are seasonal in most 

communities as farmers produce primarily for subsistence under rain fed 

agriculture. Food availability is thus dependent to weather and climate 

conditions. In the face of changing climate conditions food availability is becoming 

more and more uncertain. For instance many farmers who were affected by flood 

in 2012 lost over 80 percent of the expected food output for 2012. Those that 

were not affected by flood lost potential output due to unprecedented heavy 

rainfall that washed off the crops, surface soil and reduced crop performance and 

yield. Food security is threatened by the changing global climate. Access to food 

in the rural communities isdwindling as food output falls and food prices hike. The 

quality of the food consumed is low as most people consume more of energy 

giving carbohydrate food stuffs.  

 

2.13 Environmental Degradation, Waste Management and Sanitation 
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2.13.1 Environmental Degradation (Pollution):-Domestic activities, industrial and 

crude oil production activities generated large volumes of solid, hazardous liquid 

and gaseous waste which have led to pollution of water, land and the air. For 

communities in the oil producing areas the land and water have been polluted by 

oil spillages which have led to destruction of flora and fauna and the degradation 

of the rich biodiversity of the Delta. Some communities have reported cases of 

hazardous chemical waste dump illegally within the community land. Gas flaring 

has released carbon monoxide, nitrous oxide, methane and other green house 

gases into the atmosphere with various adverse consequences including warming 

of the environment. Oil exploration activities have also lead to deforestation 

particularly in the mangrove forest where the ecosystem has been seriously 

altered with negative consequences for the flora and fauna whose habitat has 

been destroyed. 

  

The major types of waste include domestic waste such as food waste, crop 

product waste, vegetation, polythene, paper, tins, metals, cans, plastics, 

liquid/effluent wastes from crude oil production, garri processing, sewages and 

bottles. The industrial waste include effluent from sewages and factories, wastes 

generated from mud plant, waste from oil exploration location and hazardous 

gases from gas flaring sites, factories, automobiles, engines and electricity 

generators that burn fossil fuel or hydrocarbons. Also a good proportion of 

generated solid wastes include human waste (excreta).  

 

2.13.2 Fecal and traditional waste management practices: - 
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The poor management of feaces/human excreta in rural communities and the 

slum areas of urban centres have always constituted a major environmental and 

health challenges. Human excreta is often dropped in the bushes, water, 

drainages, the use of “drop and store” pit toilets, ventilated improved pit (VIP) 

toilets and “drop and flush” toilet systems.Traditionally solid wastes are dumped 

indiscriminately behind houses, nearby bushes, sometimes along the road and in 

drainages. These often become breeding grounds for mosquitoes, typhoid bearing 

parasites and generation of methane and other biogases. Accumulated wastes are 

set on fire and burnt releasing more green house gases into the atmosphere. 

There are no central or community dump sites, albeit a number of indiscriminate 

dump sites. 

 

2.13.3  Sanitation Practices: - Delta State has set 3 hours of the last Saturday 

of every month for sanitation exercise. This is adhered to by all and enforced by 

police men. In some rural communities, communal structures have been 

established by which people in certain age grades are assigned to carry out 

periodic sanitation activities. Such activities could range from cleaning to clearing 

of surrounding road side bushes and public meeting arena such as town halls, 

market places, farm roads, shrines and the palace. People wash their hands 

before eating but are not aware of the international hand washing day (15th 

October every year).  

 

2.14 Conflict Assessment: 

Major inter-community conflicts originate from intrusion of one community into 

land or water bodies claimed by one of the parties as theirs or clear case of 

trespass by one party. This is usually settled by intervention of the law 

enforcement agents. Such was the case in 2012 in Uzere. There are also cases of 



106 
 

youth restiveness in cases of conflict over boundaries. Intra-community conflicts 

are often between individuals over farm lands and other issues which are settled 

by the elders and the traditional rulers in the respective communities. When the 

traditional rulers and elders fail to settle such matters individuals then may settle 

such dispute in court. 

 

2.15 Tourism: 

Delta State has a wide variety of places whose history, culture, landscape, and 

ecology that have the potential for generating an economically viable tourism 

industry. The developments of the following portend great potentials for 

sustainable tourism industry can be improved to provide employment and income 

for the communities where they exist and for the Delta State. The following are 

already well known  

(l) Chief Nana’s palace 

(m) Koko port 

(n) Escravos beach 

(o) Ethiope River 

(p) Forcados beach 

Other less known sites and festivals with potential for development include: 

(q) Eni lake tourist festival site in Uzere. It is known to the neighbouring 

communities with unique natural view and wildlife such as manati, 

crocodile, tiger, and gynachus fish 

(r) Oyinoyi fishing festival, Ukwata and Ikenga festivals of Beneku communityin 

Ndokwa East LGA, do attract many visitors. They can be improved to 

generate income and employment in the communities.  

(s) The ancient wooden storey building of the church missionary society (CMS) 

in Patani occupied by the missionary Henry Proctor in the 19th century. It 
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has a beach site that is only patronized during Christmas and New Year 

seasons. This could be developed to generate income and employment for 

the community. 

(t) Oko-Amakom has a fishing festival which attracts visitors to the community 

between March and April every year. It can be developed to generate 

income and employment for the community.  

(u) Ezi community in Aniocha North LGA has a stream which has a waterfall. 

This could be developed for the community to generate income and 

employment. 

(v) Otulu Ogwashi Uku in Aniocha South LGA hosts the source of the River 

Anwai. It could be developed to generate income and development for the 

community. 

 

2.16 Institutions 

Delta State is highly endowed with traditional, religious and social institutions. 

Most communities have s community head who resides in a palace, there are 

several churches in each community, there are also shrines, cemeteries, town 

halls, schools (primary and/or secondary) that are owned by either public or 

private sector operators. A number of them also have primary health care centres 

or clinics. 

Institutions Involved in Environment and in the TACC project include: 

1. Ministry of Environment 

2. Forestry Department: 

i. Forest  Protection and  Log Control  

ii. Forest Management  and Utilization 

iii. Forest Education 
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3. Environmental Conservation Department 

i. Forest     Regeneration 

ii.  Biodiversity/ Wildlife Conservation  and Special Services 

iii.  Environmental  Education  

iv.  Natural  Resources  Conservation 

4. Ecology Department 

i. Mining and Dredging 

ii. Flood and Erosion control  

iii. Ecological Stabilization 

iv. Routine Monitoring of the Ecological Status of the State 

Environment      

5. Sanitation & Waste Management 

i. Environmental Sanitation activities 

ii. Waste  Management 

iii. Drains Maintenance 

iv.  Pest and Vector Control 

6. Delta State Environmental Protection Agency 

i. Effluent Discharge Monitoring and Control 

ii. Pollution control on Land, Air and water 

iii. Restoration of Wetlands and Mangroves 

iv. Soil Remediation/Regeneration  

v. Environmental Impact Assessment   

vi. Oil Spill Investigation and Clean Up    

7. Fisheriesis under theMinistry of Agriculture and Natural Resources: 

Their Statutory Role is to ensure self –sufficiency in fish production and 

promotion of fisheries export. Fisheries Department also promotes the 

development of brood stocks and fingerlings production. 
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8. Watershed management, Water Quality and Water Quantity is under the 

Ministry of Water Resources. 

Their Statutory Role is to ensure 95% coverage in the provision of portable 

and affordable Water Supply in the State in partnership with stakeholders 

in the water industry (Urban Water Board and RUWASAN)    
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CHAPTER 3 

STATE CLIMATE CHANGE CONTEXT 

3.1 The major environment and climate change issues/problems in the state 

Community members identified the following as indicators of : 

 1.  Excessive heat due to increasing temperature 

 2. Increasing Soil erosion 

 3.  Increasing flooding events 

 4.  Loss of vegetation including forests 

 5. Destruction of infrastructure such as washing away of roads, 

destruction of communication and electrical conections. 

 6.  Heat waves are on the increase 

 7.  Longer rainy season 

 8.  Unpredictable weather and hence unpredictable planting season 

9. Irregular rainfall patterns, such as, delayed onset of rain, earlier 

onset of rainfall, longer raining season, unsustained early rains, and 

abrupt end to rainy season, disappearance of August break and 

intense downpour during peak months of the rainy season i.e July, 

August, September and October. In recent times the rivers have been 

observed to recede beyond their usual levels in the dry season. 

 10 Increasing rainstorms that destroy crops and houses 

11. Sea surge and sea level rise is increasing albeit notice by population 

near the sea  

12. Increasing wind storms that destroy rooftops, crops and trees. 

13. Deforestation- due to land use change for buildings (housing, 

commercial), oil exploration and exploitation activities, particularly 

dredging and drilling, burrow pits, roads. 
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14. Increase of heat waves during the period for harmattan(December to 

January) 

15. Excessive rainfall 

16. Shortened dry season 

17. Elongation of rainy season 

18. Intense downpour of rain between July and October without a 

significant August break. 

19. Increased intensity of the sun 

20. Flooding in rainy season 

21. Excessive heat in the dry season 

22. Declining soil fertility and crop yield 

23. More frequent droughts 

24. Local knowledge for predicting climate and weather events are no 

longer reliable 

Environmental issues: 

26. Water pollution due to oil spillage, salt water, waste water and 

sewage intrusion,  

27. Land degradation due to oil exploration and exploitation activities 

(loss of biodiversity and soil fertility) 

28. Air pollution such as acid rain and associated corrosive effects 

29.  Excessive heat particularly around the gas flares sites 

30. Erosion is on the increase (soil, gully, silt, rill, sheer erosion) coastal 

erosion is on the increase in the freshwater and mangrove swamp 

zones. Land and mud slides are also increasing leading to reduction 

of land available for farming and other uses. 
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3.2 The root causes of identified climate and environmental issues: 

 The following factors were identified as the root causes of the climate and 

environmental issues identified in the state: 

 1. Global warming and associated changes in climate characteristics. 

 2. Crude oil exploration and exploitation activities. 

3. Deforestation due to land use change and overharvesting of natural 

resources. 

 4. Indiscriminate dumping of waste within the communities. 

5. Generation of GHGs by burning of fossil fuel, burning of fuel wood, 

burning of vegetation, burning of waste and the use of chemical 

nitrogen fertilizers and pesticides for farming as well as emissions 

from electricity generators. 

6. Gas flaring release GHGs into the atmosphere and causes the 

hazardous acid rain that compromises water quality. Studies have 

also shown that gas flaring has resulted in the retardation in crop 

development for farms close to the flare point and have also altered 

the vegetation of area, an example is sited of Opuama and Sekewu 

communities in Warri north LGA (UNDP,2010). Gas flaring has also 

been said to have affected the ozone layer of the region leading to 

micro-climate change that is unhealthy to crop cultivation (IPCC, 

2007). 

7. Non implementation and enforcement of laws and regulation on 

depletion of forest resource, gas flaring and the application of the 

polluter pays principle for oil and gas industry on the pollution of 
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water bodies and farm lands, overall environment degradation and 

sustainability. 

8. Overflow of the River Niger was also said to be the root cause of 

annual flooding of farm lands in many coastal communities and the 

increasing extreme flooding events experienced by the communities 

in the past 30years in particular from August to October 2012 

9. The topography of the area exposes them to flooding and soil erosion 

10. Poor drainage and blockage of existing drainage system with refuse 

(solid Waste) 

11. A handful of respondents believe that the creator (God) is angry with 

the people because of sin particularly of the spilling of innocent 

blood of Nigerians and other nations in the world. 

3.3 Local knowledge for prediction of changes in weather and climatic 

condition: 

 The following observations by local people have guided their predictions of 

weather and climate events in various communities in Delta state. 

1. Appearance of egret birds (locally known as lekeleke) gives indication 

of the arrival of the dry season. 

2. Thick cloud implies the arrival of the rains. 

3. Early morning bright sun suggests a whole day of no rain. 

4. Full moon indicates little or no rain. 

5. Concentration of stars in one direction mayindicate the seizure of 

rains. 
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3.4 Magnitudes of regional climate parameters 

3.4.1 Temperature: 

Using temperature data for temperature in Warri and Asaba showed that 

temperature in Warri and Asaba have increased over the period 1971-2009 for 

Warri and 2000 to 2009 for Asaba.The average daily maximum temperature for 

Warri in the period 1971 to 2009 a linear trend showed that Warri temperature 

rose by 0.0192oC annually. The trend equation was y=31.024 + 0.0192x, where y is 

the temperature series and x is the time horizon. The average daily maximum 

temperature for Asaba in the period 2000 to 2009 was 33.26oC. Using annual 

mean daily max temperature for the period 2000 to 2009 a linear trend showed 

that Asaba temperature rose by 0.0226oC annually. The trend equation was 

y=33.13 + 0.0226X where y is the temperature series for Asaba and x is the time 

horizon. These observations from empirical data are corroborated by the 

acknowledgement by households and communities in delta state of their 

experience of increasing excessive heat. In total, over 39years, maximum 

temperature in Warri has risen by 0.749oC while in Asaba it has risen by 0.226oC in 

10 years. 

Plots of annual maximum temperature for Warri and Asaba are shown in figure 

3.1 and 3.2, respectively.Using the above ranges of data for Warri and Asaba the 

seasonal temperature spread showed that temperatures were highest for the 

month of February in both Warri and Asaba as shown in figure 3.3 and 3.4, 

respectively. Warri temperature shows more seasonal variability than Asaba. 

To examine the temperature patterns further daily temperature data provided by 

AccuWeather was employed to provide the variations of daily temperature 

observation for February 2012 and February 2013 for Agbor (rain forest Zone, 
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Asaba fresh water swamp, Burutu and Warri (Mangrove swamp forest). The 

highest temperature pair (Maximum and Minimum) for February 2012 was 34oC 

and 26oC, while the lowest was 31oC and 23oC for maximum and minimum 

temperatures respectively. In 2013 the highest temperature pair was 36oC and 

27oC while the lowest temperature pair was 31oC and 24oC for maximum and 

minimum, respectively. The historical mean temperature pairs were 31oC and 

23oC and 32oC and 25oC for February 2012 and February 2013, respectively, this 

historical mean for 2013 is higher than that of 2012. It is obvious that 

temperature has gone up and the Agbor territory in the rainforest zone has 

warmed.The gap between the maximum and minimum temperature are also 

getting higher.  

The daily temperature data also showed that the number of days when the 

temperature were higher than the historical average for each location were 

higher in February 2013 than in February 2012. For instance in Agbor the number 

of days when temperatures were higher than the historical average in 2012 was 

12days and 21days in 2013, for Asaba they were 3days in 2012 and 26 days in 

2013, for Burutu they were 12 days in 2012 and 21 days in 2013; and for Warri 

they were 10days in 2012 and 20 days in 2013. Also the days are getting hotter in 

all ecological zones of Delta State, Nigeria. 

The highest and lowest temperatures for Warri and Burutu are similar as their 

highest maximum and minimum temperatureswere 34oc and 26oc and lowest 

maximum and minimum temperatures were 29oc and 23oc in February 2012 while 

in 2013 the highest and lowest maximum and minimum temperatures were 36oc 

and 27oc and 31 oC and 20 oC, respectively.  

In Asaba the highest and lowest maximum and minimum temperatures were 37oc 

and 18oc and 33oc and 16oc, respectively. Asaba temperature is notably higher 
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than the temperature of other locations.In February 2012, the temperature of 

three(3) days were higher than the historical average while in 2013, 26days in 

February 2013 were higher than the historical average. It is obvious that the 

numbers of hot days are increasing. It is also notable that the gaps between the 

maximum and minimum temperatures in 2013 were much higher than those of 

2012. The implication is that the day times are getting hotter and the nights are 

cooler. The temperature changes are more erratic. The temperature for February 

2012 and 2013 for Agbor, Asaba, Burutu and Warri are shown in table 3.1a,b,c. 

 

 

 Figure 3.1 Annual Max temperatures Warri 1961 -2009 
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Figure 3.2: Annual Max temperatures Asaba 2000 -2009 

 

 

 

Figure 3.3: Seasonality of Temperature in Warri 1961 -2009 
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 Figure 3.4: Seasonality of Temperature in Asaba 2000 -2009 

 
 
Table 3.1a: Daily Temperature Variability in the Rainforest ecological zones of 
Delta State, Nigeria 

Month/Year/Location
/Item 

No. of Days 
temperature was 
higher than 
historical average 

No. of days 
temperature was 
lower than 
historical average 

No. of days 
temperature was 
SAME as 
historical  

AGBOR (Rainforest) 

February 2012-Agbor: 
 
Historical Average:  
Max 31oC& Min 23 oC 
 
Highest Temperature 
Max 34oC &Min 26 oC 
 
Lowest Temperature 
Max 29 oC & Min 23 oC 
 
February 2013-Agbor: 
 
Historical Average  
Max 32oc &Min 25oc 

 
 
 
12days out of 29 
days of February 
2012 
- 
 
- 
 
 
 
 
21days out of 
28days of Feb 

 
 
 
9days out of 29 
 
 
- 
 
- 
 
 
 
 
4days out of 28 
 

 
 
 
7 days out of 29 
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0
5

10
15
20
25
30
35
40

TE
M

P
ER

A
TU

R
E 

0C

MONTHS

SEASONALITY OF MAX TEMPERATURES IN ASABA 
2000 -2009



119 
 

 
Highest Temperature 
Max 36oc & Min 27oc 
 
Lowest temperature 
Max 31oc & Min 24oc 
 

2013 
 
- 
 
 
- 

 
- 
 
 
- 

 
- 
 
 
- 

 
Table 3.1b: Daily Temperature Variability in the Fresh water swamp forest 
ecological zones of Delta State, Nigeria 

Month/Year/Location
/Item 

No. of Days 
temperature was 
higher than 
historical average 

No. of days 
temperature was 
lower than 
historical 
average 

No. of days 
temperature was 
SAME as 
historical  

ASABA (Fresh water swamp forest) 

February 2012 
Historical Average: 
Max 33oc & Min 20oc 
 
Highest Temp:  
Max 34oc & Min 19oc 
 
Lowest Temp:  
Max 30oc & Min 21oc 
 
February 2013 
Historical Average:  
Max 33 oC & Min 20 oC 
 
Highest Temp:  
Max 37oc & Min 18oc  
 
Lowest Temp:  
Max 33oc & Min 16oc 
 

 
3days out of 29 of 
February 2012 
 
 
- 
 
 
- 
 
 
26days out of 28 
of Feb 2012 
 
- 
 
 
- 

 
23days out of 29 
 
 
 
- 
 
 
- 
 
 
2days out of 28 
 
 
- 
 
 
- 

 
3days out of 29 
 
 
 
- 
 
 
- 
 
 
0  days 
 
 
- 
 
 
- 

 
Table 3.1c: Daily Temperature Variability in the three ecological zones of Delta 
State, Nigeria 

Month/Year/Location No. of Days No. of days No. of days 
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/Item temperature was 
higher than 
historical average 

temperature was 
lower than 
historical 
average 

temperature was 
SAME as 
historical  

BURUTU &WARRI (Mangrove forest) 

February 2012 
 
Historical Average: 
WARRI 
Max 32oc & Min 25oc 
 
Historical Average: 
BURUTU  
Max 32oc & Min 25oc 
 
Highest Temp:  
Max 34oc & Min 26oc 
 
Lowest Temp:  
Max 29oc & Min 23oc 
 
 
February 2013 
Historical Average: 
Max 31oc & Min 24oc 
 
Highest Temp:  
Max 36oc & Min 27oc  
 
Lowest Temp: 
Max 31oc & Min 20oc 
 

 
 
10days out of 29 
of February 2012 
 
 
12 days out of 29 
 
 
 
- 
 
 
 
- 
 
 
 
20days out of 28 
 
 
- 
 
 
- 

 
 
12days out of 29 
 
 
 
11 days out of 29 
 
 
 
- 
 
 
 
- 
 
 
 
6days out of 28 
 
 
- 
 
 
- 

 
 
6days out of 29  
 
 
 
6days out of 29 
 
 
 
- 
 
 
 
- 
 
 
 
2days out of 28 
 
 
- 
 
 
- 

Source:Computed from daily temperature data from www.accuweather.com, 
www.accuweather.org/en/ng/asaba 

It is obvious from the discussion so far that a prima facea case has been 

established that Delta State has experienced warmingand is susceptible to the 

consequential impacts of present and expected future climate changes. The 

http://www.accuweather.com/
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findings from the temperature data corroborate the findings of BNRCC, 2011 and 

the predictions of IPCC, 2007. 

3.4.2 RAINFALL: 

Using rainfall data from NIMET for Warri and Asaba for the periods 1961 to  2009 

and 2000 to 2009, respectively, the rainfall data show that over the time horizons 

the rainfall in Delta State indicated decreasing trend in Warri and increasing trend 

in Asaba. The trend line for Warri  was y=-0.053x + 338.The implication is that 

mean monthly rainfall in Warri has declined by 0.053mm annually. The trend line 

for Asaba was y= 0.067x + 150.75. This suggests that mean monthly rainfall in 

Asaba has increased by 0.067mm annually.  

Seasonal evaluation of the rainfall data from NIMET for Warri and Asaba for the 

periods 1961 to  2009 and 2000 to 2009, respectively, showed that rainfall was 

highest in the months of July in Warri and September in Asaba. The month of 

December recorded the lowest rainfall for Warri and Asaba.To further examine 

the long term changes in the pattern of rainfall. The trend lines for each month 

(January to December) for 1961 to 2009 were computed with Warri data. The 

results show that rain fall increased in the months of January (by 0.264mm 

annually), July (0.885mm annually), October (1.68mm annually) and November 

(0.105mm annually) and declined in the months of February (-0.494mm annually) 

March (-o.212mm annually), April (-0.881mm annually), May (-0.08mm annually), 

June (-0.363mm annually), August (-0.861mm annually), September (-0.388mm 

annually).  

These results corroborate the observations from households and communities 

that early rainfall, that is, January is increasing but not sustained; cessation of 

rainfall is also later. They also observed increasing rainfall in the peak period of 
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the raining season that is, July, august and September though part of the peak 

period of the raining season had negative signs. The monthly trend analysis has 

shown that rainfall patterns have become highly unpredictable. It also shows 

delayed cessation of rainfall as rainfall is increasing in October and November. 

The monthly rainfall plots and the corresponding trend lines are shown in figure 

3.5 to 3.12. 

 

Figure 3.5: Annual Rainfall Warri 1961 -2009 

 

Figure 3.6: Annual Rainfall Asaba 2000 -2009 
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Figure 3.7: Seasonality of Rainfall in Warri 1961 -2009 

 

 

Figure 3.8: Seasonality of Rainfall In Asaba 2000 -2009 
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FIGURE 3.9 First quarter Warri rainfall 

 

 

 

FIGURE 3.10 Second quarter Warri rainfall 
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FIGURE 3.11 Third quarter Warri rainfall 

 

 

FIGURE 3.12 Fourthquarter Warri rainfall 
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The BNRCC study employed NIMET data for rainfall and temperature to develop 

scenarios of projection from 2000 to 2049 and from 2000 to 2100. The BNRCC 

study used data from 40 stations and provided predictions and down scaled the 

GMX simulation for mangrove forest combined with fresh water, Swamp forest 

and rain forest ecological zones along with other zones in Nigeria (see BNRCC, 

2011) 

Temperature: 

Future changes for maximum temperature in the mangrove, freshwater and rain 

forest zones are expected to increase by between 0.7 oC and 1.7 oCand 1.1 oC and 

2.4 oCin the periods 2046-2065 and 2081 to 2100, respectively. The minimum 

temperature is expected to rise by between 1.0oC and 1.7 oC and 1.4 oC and 2.4 oC, 

in the periods 2046-2065 and 2081 to 2100, respectively. The scenarios projected 

a 0.2 oC increase per decade from 2000 to 2100. 

Rainfall: future change 

The BNRCC study suggests a peak increase in monthly rainfall of approximately 

2mm/day in august, in the mangrove, freshwater, swamp and rainforest zones 

from 2000 to 2100. The scenarios project that over all the zones there will be 

increase in extreme rainfall in the length of the raining season because of the 

earlier onset of rainfall. 

Extreme events in Delta state  

The only NIMET weather station in Delta State that has existed for up to 30 years 

is Warri station. The daily max average temperature for Warri for the period 1971 

to 2009 was 310c and it was rising by 0.02260C per annum. It is projected that by 

2046-2065 it will increase by between 1.40Cand 2.30C and it will increase by 2.80C 

and 4.60C between 2081 – 2100 (BNRCC, 2011). 
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The average monthly rainfall in Warri, Delta State was 220mm/month in the 

period 1971 to 2009. The BNRCC Biophysical projections predicted that: 

(6) For the period 2046- 2065 monthly rainfall is expected to increase by 

2mm/day  

Extreme Events 

(7) Increase in extreme rainfall days. 

(8)  Extreme heat days with temperatures reaching 380C or more could 

increase by 7 days per/years in the mangrove, 23 days per year in the 

rainforest, 41 days per year in tall grass (guinea Savannah) and 88 days per 

year in the Sahel savannah. 

(9)  Heat wave days: 

Significant increase in the number of heat wave days, that is , number of 

days when temperature is greater than 350C for 3 or more consecutive 

days. 

(10) Extreme rainfall events:- such as storm and floods are expected to be 

on the increase 

(11)  Sea level rise are also on the increase the prediction of BNRCC 

corroborated with the respondents perception on the climate over the past 

30 years. 

Table 3.2 Summary of extreme events 2000 -2100 

S/N Climate Variable Mangrove Zone Rain forest Zone 

1 Temperature Will increase Will increase 

2. Rainfall amount Will increase Will increase 

3. Rain variability Will increase Will increase 

4. Extreme rainfall Likely Likely 

5. Extreme rainfall 
Events-storms and 
floods 

Will increase Will increase 
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6. Sea level rise Will increase Not applicable 

Source: BNRCC (2011a) 

3.5 Climate Change Impact in Delta State 

Climate change is already having significant impacts in Delta State as has been 

projected by IPCC(2007), DFID/ERM (2009), BNRCC 2011 and Okoh 

et.al.(2011),the impacts are expected to increase in the future. These impacts are 

expected to have grave economic impacts as the losses in GDP are expected to be 

between 2% and 11% of Nigeria’s GDP by 2020,rising between 6% and 30% by the 

year 2050. This loss in monetary terms could be as high as 15trillion NGN 

(US$100billion) and 69Trillion NGN (US$460billion) (DFD/ERM, 2009).  

In Delta State the combined impact of unpredictable farming season, excessive 

heat, excessive rainfall during peak periods, sea level rise and the resulting 

flooding episodes and environmental degradation due to oil spillage, land use 

changes associated with the activities of oil companies in the state have led to 

colossal losses. Data from the field shows that per capita losses from climate 

change impactsamount toNGN1.65million (US$9,954.1) in Delta state. 

The impact of climate related hazard has varied by sector. In the following section 

key climate change impacts are discussed separately for each of the following 

sectors: 

1 Agriculture (crops and livestock) 

2 Fisheries 

3 Forest and Environment 

4 Water 

5 Health and Sanitation 

6 Energy 
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7 Cross cutting sector-gender, livelihoods, social and economic 

infrastructure). 

For each sector three climate related hazards have been considered. They 

include: 

1 Excessive heat (increased temperature) 

2 Increased rainfall during peak periods of raining season 

3 Extreme events In particular flooding 

These hazards were identified as the most prevalent in all the ecological 

zones of freshwater swamp forest, mangrove and lowland rainforest zones, 

in Delta State, Nigeria and all the ecological zones had extreme vulnerability 

to these factors. 

3.5.1 Agriculture (Crop and Livestock) 

Key Impacts of Climate Change on crops and livestock include the following:  

I. Temperature 

            The increase in temperature has: 

a. Led to reduction in yields for both crops and livestock as excess heat 

beyond stipulated fresh olds plant growth and livestock productivity and 

health in all ecological zone of the state. It has led to increased 

germination failures 

b. Replanting of scorched plants leading to losses in invested capital. 

c. Heat stress reduced human labour use and hence farm labour 

productivity. 

d. Heat stress led to smothering of planted crops 

e. Heat stress has led to increased livestock mortality. 
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II. Rainfall: 

a. Unpredictability of the onset of the raining season, changes in rainfall 

patterns, increased rainfall intensity have all contributed to reduction 

in agriculture productivity and output in all ecological zones of Delta 

state. 

b. Increased rainfall has led to flooding, in the fresh water swamp and 

mangrove ecological zones and erosion of farm lands in the lowland 

rainforest zone. It has also led to leaching and decreased soil fertility, 

soil erosion, gully, rill, sheet erosion, coastal erosion and mud slides 

in coastline communities. 

c. The increasing in rainfall also led to flooded farm roads making 

access to farm and market very difficult. 

d. Livelihoods that depend on rainfall, land have been adversely 

affected. 

e. Crop pests and animal disease have increased to reduce productivity 

and yield. 

f. Weeds have also increased. 

III. Extreme Events: 

a. Rain storms, wind storms and flooding from overflowing rivers and 

streams, particularly the river Niger are on the increase in all 

ecological zones of the state leading to loss of farm produce, houses, 

transport infrastructure, farm capital and livelihood that depend on 

land, River Niger and rainfall (in particular rain fed agriculture). 
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b. Rain thunder and wind storms have increased and led to destruction 

of farms, tree crops, shrubs, and houses washed of earth roads. 

c. The flooding event have been reported to be on the increase in 

terms of frequency, volume and level of damage.The most notable 

flooding event took place in 1970, 1977, 1978, 1987, 1988, 1989, 

1990, 1991, 1992, 1995, 1997, 1998, 1999, 2005, 2006, 2008, 2011 

and 2012. 

 The flooding of 2012 (August to October, 2012) was the worst of all 

the years. It should be noted that these years of high flooding 

correspond to some of the hottest years in Nigeria. The year 2012 

was said to be the ninth hottest year in the world (WMO, 2013). The 

temperature in 2012 was said to be 0.45oc hotter than the average 

temperature for 1961 to 1990 in Nigeria. 

The flooding also led to the overflow of sewages, pit toilets and 

chemical waste dump sites leading to pollution of fresh water bodies,  

farm lands and fish ponds. 

d. The flooding led to death of livestock that could not be immediately 

evacuated e.g poultry, pigs, and goats. This has led to a decline in the 

quantity and quality of food available and thus threatened food 

security in Delta state. 

3.5.2 FISHERIES 

Key impact of climate change on fisheries includes the following: 

I. Temperature: 

 Excessive heat has resulted in: 
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a. Higher surface water temperatures have led to the migration of fish to 

the deep sea away from fishers. 

b. The migration of fish to the deep sea has deprived the fishing 

communities of their major source of livelihoods, that is capture fishing. 

c. The major occupations of the people in the mangrove and freshwater 

swamp forests have changed from fishing to farming albeit in very 

infertile soils. Evidence from the field has shown that capture fishing has 

become only secondary and minor sources of income and livelihood for 

the inhabitants of the mangrove and freshwater swamp ecological 

zones. 

d. Reduction of volume of water in ponds,, streams, etc leading to death of 

valuable water resources such as fishes, temperature sensitive 

organisms, and increase in invasive species. 

II. Rainfall: 

Increased rainfall intensity, unpredictable onset of rains and ceisation of 

rains has led to: 

A. Erosion causing loss of habitat and productive lands. 

B. Siltation leading to reduced capacity of lakes/reservoirs, rivers filled with silt 

(entering cycles of flooding followed by drying), delta accretion and 

smothering of mangroves. 

III. Extreme Weather Events: 

A. Extreme rainfall has culminated in extreme flooding events that led 

to overflow of fish ponds and loss of invested capital. 
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B. It has also led to contamination of surface and groundwater including 

fish habitats as chemical waste dump sites fill up and over flow into 

domestic water sources. 

3.5.3 FORESTRY AND ENVIRONMENT 

Key impact of climate change includes the following: 

I. Temperature 

a. The increase in temperature and the intense heat that has accompanied it 

has led to heat stress and decreased forest productivity and has led to 

heat stress and decreased forest productivity and has led to reduced 

availability of forest resources such as fuel wood, non-timber forest 

products such as wild fruits, games. 

b. With the continued flaring of associated gas by oil companies (such as 

SPPC) the temperature in the localities where the gas flaring facilities exist 

(123 in the Niger Delta) are said to be as much as 3.70C hotter than other 

locations in the environment. According to Environmental Rights 

Action/Friends of the earth Nigeria Shell Petroleum Development 

Company (SPDC) emitted 6.1 million tonnes of carbon dioxide into the 

atmosphere in 2001alone (Obiora A, and Okere, R, 2012). The gas flaring 

also leads to emission of greenhouse gases such as methane, nitrous 

oxide, carbon monoxide which are several times more potent than carbon 

dioxide into the atmosphere polluting the air of the locations where the 

gas flaring facilities exist and causing global warming. Currently gas flaring 

emission in the Niger Delta area amount to approximately 18.9 billion 

cubic meters (BCM) per annum which translates to greenhouse gas 

emission of 45 million tons of CO2 equivalent, making Nigeria one of the 
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Highest emitters of greenhouse gases in Africa (Eragha, P.B. and I.R. 

Irughe, (2009), UNDP, 2011). It has been opined that  gas flaring can 

change the climate of local condition and create acid rain with dare 

consequences for the region and even globally. Studies have shown that 

high temperature near the gas flare points causes retardation in the 

growth and development of crops. There is also anecdotal evidence that 

air [pollution may have altered the vegetation of the area replacing natural 

vegetation with weed grasses indicating that the soil is no longer fertile for 

crop production. Opuama and Sekewu communities in Warri North Local 

Government Area, Delta State are good examples (UNDP, 2011). Also gas 

flaring has affected the ozone layer leading to micro-climate change that 

affects crops adversely (IPCC, 2007). 

II. Rainfall: 

1. Increased rain fall has led to increased flooding in the three forest 

zones. 

2. It has led to water logging in areas where the soil has poor filtration 

rates, particularly in fresh water swamp forest zones lead to root rot 

for some tree. 

3. Increase rainfall has led to increased erosion of soil particularly in the 

low land rain forest zones. 

III. Extreme Weather Events: 

1. Rain and wind storms have led to uprooting and felling of tress, loss of flower 

and hence fruits. This has translated to loss of investment and in some cases 

loss of livelihoods. 

2. Ecological Security:  
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The increase in temperature, rainfall, flooding, water logging and pollution 

have all had negative impacts on organisms, species, habitats as well as 

products and services of the ecosystem. Livelihoods dependent on the rich 

biodiversity of the Delta have been negatively impacted. Variability in rainfall 

disrupts species behavioural patterns and threatens species survival (BNRCC, 

2011).  

Evidence from the field shows that forest resources availability has reduced 

and a number of animal, fish and plant species are getting extinct. Some 

species are listed in table3.3. 

Table 3.3: Plant and animal species becoming extinct 

Source: TACC survey 2013 

S/No Plants/ Trees Animals Fish 

1. Awolowo plant Buffalo Snake fish 

2. Bush Mango Bush pig  

3. Mahogany trees Antelope  

4. Iroko tree Cane rat  

5. Masonia Iguana  

6 Mushroom Leopards, Monkey  

7. Walnut Water snail  

8. Melon Water snakes  

9. Utazi Monkeys  

10. Okazi Bush man  

11. Usumadi Bats crickets  

12. Obeche tree Earthworms  

13. Rafia Deer  

14. Spices Wild rabbits  

15. Medicinal Plants Tortoise warthogs  

16. Oil palm Snakes  

17. Timber   

18. Cocoyam   
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Some of the tree species identified as getting extinct are only produced in 

the wild aid are getting extinct most probably because of over exploitation. 

The productivity of shrubs such as melon and domesticated fruit tree such 

as oranges, mangoes, pepper, and okra are declining because of excessive 

rainfall and distorted rainfall patterns. 

Notably it has been observed over the years that earthworms, cricket, 

snakes and scorpion are becoming extinct in areas where inorganic and 

nitrogen fertilizer and weed control chemicals are used for farming as well 

as in regions where land and water have been polluted by chemical wastes 

and oil spills.  

3. Environment Degradation and land use change: 

Crude oil exploration and exploitation activities have led to land use change 

as hither to protected areas are opened up and cleared for crude oil 

production facilities and distribution infrastructures (United Nations 

Environmental Programme (UNEP), 2011).These activities include seismic 

activities (setting up base camps, cutting lines, seismic operation), drilling 

operations (setting up drilling pads and base camps), production operations 

(facility installations, pipeline installation, and facility operation) and crude 

oil exploitation,(release of associated natural gas into the atmosphere and 

gas flaring). 



137 
 

 

Figure 3.13: Deforestation due to oil spillage (SPDC, 2013) 

 

These activities have led to damage to the ecosystem, topography and 

surface vegetation particularly in oil bearing communities in the mangrove 

and fresh water swamp zones. Oil and gas activities have led to 

deforestation and resultant loss of bio-diversity as the activities involve 

land clearing, access creation, abstraction of ground water, removal of 

vegetation, vibration, noise pollution, hydrological changes, indiscriminate 

disposal of drill cuttings and drill waste, nuisance odours, spills and leaks, 

fires and pigging waste as well as the release of carbon, methane and other 

biogases into the atmosphere. Deforestation leads to oxygen-carbon 

imbalance culminating in concentration of biogases into the atmosphere 

and leading to global warming and hence climate change. 

Blow-outs which result from the loss of well control and hence 

uncontrollable escape of significant amount of crude oil and /or gas is 

another potential environmental problem associated with oil exploration 

and exploitation activities. The uncontrollable oil flow that gushes into the 
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forests is most difficult to clean up without forest or vegetation clearing 

followed by soil remediation or restoration efforts. Oil spill in communities 

in Delta State have damaged both aquatic and terrestrial ecosystems 

resulting in: 

(i) Severe bush burning, 

(ii)  pollution and death of aquatic life in affected river,  

(iii) contamination of water used by communities for drinking and 

domestic uses, 

(iv) death of flora and fauna in affected forests, and 

(v)  Contamination of farm land sediments. 

 

Figure 3.14: Destruction of Mangrove forests – crude oil spillage (SPDC, 2013) 

 

Disposal of solid and liquid wastes such as drilling mud, drilling cuttings, brine and 

waste water which may be produced together with the crude oil has been grossly 

inefficiently handled and has thus compromised both the environmental and 

economic sustainability of Delta state. They have been dumped indiscriminately in 

the water bodies and land.There is an absence of state infrastructure and facilities 

for waste disposal. For instance dredge spoils cause acidification of water bodies, 

water ways are filled or short cut canals dug causing salt water intrusion into 
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previously freshwater area. Also pouring of drilling mud into surface water and 

discharging producer water containing hydrocarbons into the environment have 

all proved hazardous to the communities in Delta state particularly for those oil 

bearing communities (UNDP, 2011). 

Another form of environmental degradation associated with crude oil production 

and land use change in Delta State is the emergence of burrow pits. Report from 

the field shows that hundreds of burrow pits now liter communities where crude 

oil and gas are being produced. Many of these pits are being used for disposal of 

“Miscellany of toxic wastes” including drill cuttings, cement slurry/dust, 

condemned pipes, filter and machinery parts. According to UNDP, (2011), the 

wastes are not pre-treated before being discharged into the environment. Most 

pits are open and have led to human and animal (including bird) deaths. During 

the raining seasons the pits may overflow as it happened in August, September 

and October 2012, leading to the spreading of toxic wastes into water bodies and 

the major sources of water for domestic uses in most riverine communities and 

into wetlands. The effects of the contaminated water on land and food crops 

quality on the health of people in the communities may not be identified 

immediately but will certainly show up in the near future. 

Also oil induced fires have led to land degradation and forest deforestation, Jesse 

and Ibada-Elume are a few cases in point.The fires destroy farmlands, the rich 

biodiversity of Delta state and many human lives. 

Crude oil spillage is another source of degradation. Crude oil on soil hampers 

proper soil aeration as oil film on the soil surface acts as a physical barrier 

between air and the soil. Oil pollution affects the physicochemical properties of 

the soil, such as temperature, structure, nutrient status and PH. Nigeria’s crude oil 

is rich in heavy metals such as AL, Zn, Fe, Co, Pb, Mn, Ga, Sb, Ni and V (Ewododhe, 
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2012). Heavy metals have been said to be found in crops with great potential for 

health hazards. 

Silica (white) sand and gravel extraction is another activity that has contributed to 

environmental degradation and land use change. The demand for these by oil 

companies, industries and individuals for road construction, various construction 

activities and urban housing projects has accelerated their extraction. The 

implication for biodiversity cannot be over emphasized and may take several 

forms. For instance, 

1. In shallow inland waters causes river sliding, slumping, bank collapse, 

and riparian erosion. 

2. It alters water quality increased suspended particles, increased 

turbidity and reduced photosynthetic capacity of phytoplankton.  

Sand and gravel dredging are still free access natural resources in Delta State. For 

most of the forests in Delta State there is no legal protection and for areas that 

have legal protection, they are not enforced.  

3.5.4 WATER 

Key impact of climate change on water includes the following: 

I. Temperature: 

(a) Increase temperature has led to higher surface water temperatures that 

may lead to loss of habitats for a number of temperature sensitive 

organisms and increase in the number of undesirable algae blooms and 

pest species. 
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(b) Increased temperature have led to higher evaporation and reduced the 

availability of surface ground water and changes in water quality 

(particularly salinity) in the dry season. 

(c) Also increase in temperature and intense heat has led to warmer coastal 

water which are linked to increased frequency and severity of storms and 

higher rainfall events. 

II. Rainfall: 

(a) Increased rainfall has led to increase in deposited waste materials that have 

compromised the water quality of various water bodies.Increased rainfall 

has led to flooding as a result of overflow of rivers and streams which in 

turn led to the overflow of pit latrines and burrow pits that are being used 

as dump sites for toxic effluents from crude oil and gas production. 

III. Extreme Events: 

Increase in rainfall has through flooding increased pollution of water and 

reduced water quality as the major sources of water for domestic use by 

communities have become polluted by refuse, intrusion of toilet contents, 

sewages, debris, suspended particles, salt water intrusion and toxic waste 

intrusions. Dead fish were found floating on the flood water in Beneku 

community that has many burrow pits and indiscriminately dumped 

industrial and toxic wastes. 
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Figure 3.15: Impact of flooding on household properties, livestock, 

infrastructure, etc 
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3.5.5 HEALTH AND SANITATION 

 Key impact of climate change includes the following: 

I. Temperature:  

(a) Increased Temperature and Excessive heats: increased in temperature has 

led to increase in the fecundity of germ carrying insects such as mosquitoes 

and houseflies in an environment with poor sanitation and poor waste 

management. 

(b) There are reported increases in skin infections, heat rashes and kidney 

problems. 

(c) Mortality and Morbidity have increased. 

II. Rainfall 

(a) The change in the rainfall pattern has been said to responsible pattern has 

been said to responsible for increase in the fecundity and population of 

mosquitoes, houseflies and salmonella, the bacteria responsible for typhoid 

fever. 

(b) It has led to the increase in morbidity and death as the risks of more, 

salmonella, mosquitoes and files spread contagious diseases such as 

typhoid fever and malaria fever.In environments where methanogenic 

bacteria act on biomass soaked in water logged and stagnant water 

environment,methane and other biogases are produced and released into 

the atmosphere. 

( c )The increased rainfall has adversely affected health facilities as a number of 

them were submerged under flood water and many equipment were 
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destroyed during the various flood experiences in the state including the 

recent devastating flood of 2012. 

Common diseases were also reported to have increased. The increase in 

rainfall has led to increase in stagnant water pools in the various 

communities particularly in areas with very poor drainage facilities creating 

potential brooding grounds for mosquitoes and hence increase in water 

borne disease such as malaria, diarrhea, foot rot and typhoid fever. Other 

common diseases that have increased include hypertension diabetics and 

liver problems. Death from these various diseases have also been said to 

have increased and access to health care has waned as demand for health 

care increased with increase in disease incidence. 

III. Extreme Events 

(a) The great flood of August to October, 2012 in which Nigeria experienced 

tropical rain storm that brought great destruction on HOUSEHOLD 

properties, farms, livestock, houses, roads, etc was described as worst since 

over 48years. The low land Delta areas were flooded as the River Benue 

was full and overflowing into the River Niger and other rivers and rivulets in 

the delta areas so that when the rains stopped the lands remained flooded, 

many communities were inundated and as at 5th October, 2012. Two 

hundred and eighteen communities in Delta state were submerged under 

the flood. The flood water remained from end of August to about the 14th 

October 2012. This meant that all plants, animals on the surface of the 

earth in those flooded areas died, rotted and polluted the water bodies. 

Sewages, pit toilets and garbage dumps were also flooded and overflowed 

into the water bodies. These polluted the water sources and made them 

unhealthy for consumption. This caused serious humanitarian crises as 
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many individuals were down with diarrhea, malaria and other water borne 

diseases. 

(b) For communities in Delta state where crude oil is being produced farmers 

suffer direct exposure to contaminated soils on their day to day work. The 

foods are thought of as being unlikely to be important sources exposure to 

petroleum hydrocarbons (UNEP, 2011). However types of chemicals 

present in crude and refined oils and released during its combustion may 

lead to short-term respiratory problems (such as, coughing, throat, 

irritation, shortness of breath), skin and eye irritation (red skin, dermatitis, 

rashes, blisters, watery and itchy eyes) (UNEP, 2011). Also the effect of oil 

spillage on soils and domestic water sources and their livelihoods led to 

stress for community members and stress can lead to adverse health 

conditions. 

3.5.6 ENERGY 

 Key impacts of climate change on the energy sector include: 

I. Temperature: 

(a) Increased temperatures has had adverse implications for global warming as 

it has led to increased pressure and demand on various energy sources for 

cooling. 

The national supply of electricity has been inconsistent and people have had to 

depend on inefficient electricity generators which have increased emission of 

carbon dioxide, carbon monoxide and nitrous oxide into the atmosphere. There is 

also increase in demand for air -conditioners which inturn has contributed to the 

emission of carbon four oxides (hydroflorocarbons) into the atmosphere. These 

gases have greater potency them carbondioxide. 
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II. Rainfall: 

The changes in rainfall patterns and increase in rain, thunder and wind 

storms have led to destruction of energy infrastructure in many parts of 

Delta State and have left some areas in the state without electricity supply 

from the national grid. This has increased dependence on generators which 

emit greenhouse gas. 

Also report from the communities show that the availability of the major 

source of energy in the rural communities that is, fuel wood has declined. 

Fuel wood is a free access resource in various communities where there are 

no forest conservation regulations in place and even where such 

regulations exist they are not enforced. 

III. Extreme Event: 

Extreme event of rain storm led to blackout in many part of Delta State as 

electricity was cut off for many days in affected areas particularly in the 

fresh water and mangrove swamp forest zones and damage to transmission 

lines due to erosion and available fuel wood were lying water logged and 

submerged under water  

3.5.7 CROSS CUTTING SECTORS 

 Key impacts of Climate Change 

 3.5.7.1 Transportation and Communication Infrastructure 

 I. Temperature: 
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High temperatures are expected to have adverse impacts on bridges, 

road, transport facilities and communication infrastructure leading to 

their rapid deterioration. 

 II. Rainfall 

The occurrence of excessive rainfall in certain seasons of the year has 

led to massive degradation of roads in Delta state. Many roads in the 

rain forest zones have been washed away as the tarred roads 

developed pot holes and the tarred roads developed pot holes and 

the untarred earth roads become non-motorable. As many as 50% of 

community roads in the fresh water and mangrove swamps became 

completely out of use. During the excessive rainfall periods as up to 

20% of communities in the state cannot be reached by road but by 

water ways only. Also plant growth in water ways have become a real 

challenge for water transportation. The major plant involved is an 

exotic invasive aquatic plant and specie known as water hyacinth 

(Eichinocloacrassipes) which has spread through the rivers, creeks, 

swamp and temporary water bodies. The Nypa fructicans is another 

exotic invasive plant species that has obstructed construction of 

water transport channels particularly in the mangrove forest zone. 

II. Extreme weather events: 

The flood events of 2012 that resulted from tropical rainstorms led to road 

closures, complete loss of roads, bridges and ferries making many rural 

communities inaccessible in Delta State.  

3.5.7.2 Housing and Human settlement: 

 I. Temperature: 
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The high temperature has led to accelerated deterioration of housing 

stock. In the rural communities where thatch roofs are still in use 

houses were to high risk of fire incident particularly during the 

harmathan season 

 II. Rainfall: 

The increased rainfall during peak periods of the rainy season has 

greatly contribution to deterioration and degradation of housing and 

human settlement in Delta State. It has led to flooding of private 

living and commercial buildings leading to loss of personal properties 

such as carpets, rugs, electrical gadgets, wooden and upholstered 

furniture, food items stored in homes, market wares and other 

properties. Many areas being flat lands developed stagnant pools of 

water which became breeding grounds for mosquitoes, salmonella 

and frogs and toads, leading to release of unpleasant odours around 

human settlements. 

 III. Extreme Events 

The flooding events of 2012 that caused flooding and submerged of 

about 50percent of communities in the fresh water swamp forest 

and mangrove swamp forest left many homes submerged under the 

flood water for about 30days. The result was that many of the 

houses collapsed, many had developed severe cracks and household 

goods were completely lost. 

Also after the flood water receded many communities experienced 

attack of reptiles, snakes in particular, in their homes. There was one 

reported case of crocodile in a house in Beneku community. The 
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reptiles were brought from the overflowing River Niger and other 

rivers. 

3.5.7.3 Gender:  

Climate change impact on men and women will differ because of varied 

adaptive capacities and their natural makeup, dependence on rainfall and 

poverty. 

 I. Temperature: 

Climate change impacts have had impacts on men and women with 

varying implications. The increased temperature obviously leads to 

stress on both men and women’s health. 

Pregnant women experience greater stress from excessive heat 

conditions. Excessive heat is also said to be associated with negative 

impacts on human kidneys leading to kidney failures and death in 

some cases for both men and women. 

 II. Rainfall and Extreme: 

The rainfall affected both men’s and women’s farms in the same 

way. But since men on the average have higher income than women, 

the men have high coping ability. The excess rains led to flooding and 

erosion of farm leading to crop losses and by implication food losses 

and increased food insecurity interms of quantity and quality of food 

available to men and women in the communities. 

The excessive rainfall during peak periods has increased women’s 

vulnerability as they have to travel (often by foot and head loads) to 

longer distance to access, fuel wood, water, food and forest 
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products. It is also reported to have reduced women’s access to 

farmlands, other productive resources and forest product and hence 

reduced their economic productivity and increased domestic 

demands on them. As well as reducing food and livelihood security 

 III. Extreme Weather Events 

The extreme rainstorm that confronted Delta State in 2012 and led 

to massive flooding that led to destruction of farmlands, loss of farm 

investment, loss of accommodation, temporary migration of people 

from the affected communities and widened the gender gap. Ability 

to influence decision increased for men, women and youth as focus 

group associations and Community Development Committees are set 

up in various communities in the state. 

Table 3.4: Gender and coping capacity 

S/N Group that  copes 
better 

Distribution % 

  Delta 
state 

Freshwater Rainfall mangrove 

1. Men alone 20.2 15 11.1 50 

2 Women alone 3.9 0.0 5.6 0.0 

3. Family with a man as 
head  

48.9 50 69.9 0.0 

4. Family with a woman as 
head 

1.4 0.0 2.1 0.0 

5. The rich 5.9 - - 50 

6 Men and women cope 
equally 

18.5 35 8.6 00 

Source: TACC Survey 2013 
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3.5.7.4 Key Impact of Climate Change on Livelihood Security 

As a result of increase in the occurrence of climate related hazard- temperatures, 

rainfall and extreme events-, livelihood of members of various communities in 

Delta State have been affected adversely as follows: 

1. Population has declined in the areas that have been most seriously affected 

by flood as people have migrated to other areas to find alternative means 

of livelihood. 

2. The occupation that was most affected by the flood episodes was rain fed 

farming. Fishing was minimally affected.Many farmers lost all they planted 

in the last planting season to flood. This was affirmed by 85.8% of 

respondent. The result was a decrease in the sources and volume of 

income, employment decreased as many potential employers lost their 

investment and sources of income. Access to saving also reduced, income 

adequacy reduced, cost of living increased, food availability was reduced 

and water security was reduced. This thus exposed the populace to income, 

food and water insecurity. 
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CHAPTER 4 

VULNERABILITY TO CLIMATE CHANGE IN DELTA STATE 

 

Objective 2: identify the factors driving climate change and communities/zones 

in Delta State that are most vulnerable to climate change impacts 

 

4.0 VULNERABILITY TO CLIMATE CHANGE IN DELTA STATE 

To fully comprehend the vulnerability of communities in Delta State to climate 

change, it has become necessary to provide documentation of community level 

experience with climate hazards, impacts, exposure to impacts sensitivity to 

impacts, and adaptive capacities. The major variables used to indicate the 

presence of territorial climate change are the temperature changes and rainfall 

patterns of those territories. There are two dimensions of the issue of climate 

change in Nigeria and Delta state. The first is already acknowledged by 

households and communities in Delta State and the Nigerian Meteorological 

Agency (NIMET), that is, changes that have already been observed and reported 

in climate parameters such as temperature, rainfall and extreme weather events.  

The seconds relates to the future expected change in the climate parameters in 

the following section the climate parameters or variables of temperature and 

rainfall was examined. 

4.1 Factors Driving Climate Change Vulnerability in Delta State: 

Climate change has had pervasive impacts on communities in Delta States. This 

section considers the factors that enhance vulnerability to climate change in the 
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communities and the indicators of climate change vulnerability classified under 

the three factors of exposure, sensitivity and adaptive capacity in line with IPCC’s 

definition of vulnerability to climate change. 

Factors enhancing vulnerability of households and communities to climate 

change: The factors that have been identified to enhance vulnerability to climate 

change and its impacts are discussed according to the ecological zones. 

Mangrove Swamp Forest 

The major factors that enhanced vulnerability to climate change in the mangrove 

forest include: 

a. Closeness to water bodies particularly the River Niger; 

b. Gas flaring in the community raised temperature, destroys cropp, 

vegetation in the vicinity, and causes acid rain which compromised the 

water source, increase emission of greenhouse gases compromising the air 

quality; 

c. The topography of the area and the coastal low lying nature exposes it to 

flood and inundation in cases of extreme weather events; 

d. Crude oil exploitation which opens up the mangrove to install production 

facilities and laying distribution facilities/ pipelines, roads, buildings and to 

create access to oil installation (wells, flow station, gas flares e.t.c) ; 

e. Poverty is high in the zones with a per capita income of a US$2.5 per day; 

taking decisionsthat have high financial implications is difficult among the 

people; 

f. Absence of trees due to high level of deforestation without any plan or 

effort by the governments, oil companies and individuals to plant trees in 
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place of the ones destroyed for oil installation and drilling activities, 

housing projects, road construction and others; 

g. Slash and burn farming systems that increase the emission of greenhouse 

gases into atmosphere; 

h. Rain fed agriculture which exposed the farmers to risks of the 

unpredictable rainfall patterns; 

i. High industrial and human activities as well as the linear settlement 

pattern; 

j. Absence of shoreline protection; and 

k. Over exploitation of forest and natural resources. 

Fresh Water Swamp Forest Zone 

The major factors that enhance vulnerability to climate change in the fresh water 

swamp forest zone include the following: 

a. Contiguity to water bodies, such as , the River Niger, River Forcados. 

b. High poverty level in the area as report from the field show that per capita 

income in the zone is about  US$4.7 per day, coupled with high cost of 

living 

c. High level of disforestation and over exploitation of forest, river and other 

natural resources e.g white sand. 

d. Non enforcement of environmental laws  change , policies and regulations 

e. Inadequate drainage facilities and systems 

f. Ignorance of global warming and climate change phenomena and how to 

adapt or mitigate climate change. 

g. Absence of early warning systems, emergency and relief arrangement for 

many affected communities. 
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h. High population density as average household size in the zone is 8 persons 

albeit limited land space around the coast. The household size ranged from 

1 to 35 people. 

i. Dependence on rain-fed agriculture makes the agriculture based livelihoods 

to be precariously unreliable. 

j. Depletion of trees leading to scarcity of fuel wood and absence of wind 

breakers that has exposed the farms to damaging effects of increasing wind 

and rain storms 

k. Swamp rice production 

l. Slash and burn farming system which leads to the release of carbon dioxide 

and other greenhouse gases into the atmosphere thereby contributing to 

the global warming. 

m. High humidity and excessive heat during sunny days which are increasing in 

number. 

n. Use of inefficient energy sources such as generators to supply electricity. 

Lowland Rainforest Zones: 

The major factors that enhance vulnerability to climate change in the lowland 

rainforest zones include the following: 

a. Contiguity to River Niger, River Ethiope, River Jamison, which exposes the 

flat lands to flooding and the entire vicinity to high humidity and excessive 

heat during sunny days which are increasing in number. This affects a few 

borderline communities in the zone 

b. High rate of deforestation as land use is being changed for construction of 

roads, housing estates, commercial buildings, sand and gravel dredging ; 

c. Coastal low lying topography exposes the communities to flooding. 

d. Dependence on rain fed agriculture 
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e. Dependence on rain water as major source of water for domestic use and 

for farming. 

f. Low income and high cost of living,as per capita income per day in the zone 

is US$9.8/days according to evidence from the field. 

g. Water logged land with indiscriminately dumped waste, leading to 

digestion of biodegradable water by methanogenic bacteria under 

anaerobic conditions producing and emitting methane, nitrous oxide, 

carbon monoxide and other biogases 

h. Gas flaring 

i. Urbanization leading to massive deforestation and replacement of forests 

with roads, commercial building, industrial activities 

j. High level of industrial and anthropogenic activities that generate heat and 

release greenhouse gases into the atmosphere 

k. Crude oil production and exploration activities, and oil spillage which 

compromise both soil and water quality. 

l. Poor drainage systems which have increasingly led to blockage of water 

channels and manmade canals 

m. Near absence of wind breakers exposing the farms and even houses to the 

impact of wind and rainstorms 

n. Slash and burn farming system and bush burning for hunting games have 

led to release of greenhouse gases into the atmosphere and increased 

warming of the territory 

o. Indiscriminate dumping of waste due to absence of centralized dumpsite 

for solid waste. 

p. Deforestation exposing the soil to top soil erosion   

q. Excessive rainfall during peak periods leading to water logged farm lands, 

loss of crops and soil erosion 
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r. Food and water insecurity during off peak raining season periods for most 

of the inland and upland communities of the lowland rainforest zones who 

have no river or streams nearby. 

s. Near absence of basic social amenities and infrastructure such as roads, 

portable drinking water, health and transport facilities 

t. Frequent heavy rains cause leaching and weathering of the humus 

containing top soil. Excessive heat during the dry season canalter a balance 

in the rhizosphere which can affect plant productivity. This may explain the 

declining productivity of farmlands as observed by households and 

communities 

 

4.3 Climate change vulnerability scores for Delta State 

Having identified the factors driving vulnerability to climate change, this section 

attempts to determine the level of vulnerability in Delta State and in the three 

natural ecological zones of fresh water swamp, lowland rain forest and the 

mangrove swamp forest zones. This was done by scoring the vulnerability factors. 

There are very few approaches in literature for scoring vulnerability to changes in 

climate parameters. Often aggregate scores such as Human Development Index 

(HDI) and the Disaster Risk Index have been used at the national levels to 

compare vulnerability of nations. At the micro level various studies have 

employed approached that have awarded scores almost arbitrarily. 

For this study, data driven approach has been adopted in the development of 

vulnerability indices because there are no well-defined vulnerability outcome that 

could be used for aggregated vulnerability indices. The indices of vulnerability in 

this study are drawn from observed data on socio-economic, environmental and 

other factors as well as model based estimates of future conditions.  
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The vulnerability scores are obtained from the survey result. They are equivalent 

to the percentage of respondents who affirm a given vulnerability factor. This is 

done to avoid arbitrary allocation of scores in a data constrained environment 

such as in Delta State. 

The maximum score for each factor or indicator is 100%. The value reflects the 

household’s and communities overall rating of the indicators. The higher the 

score, the higher the collective vulnerability rating from the point of view of the 

respondents. The score is equivalent to the frequency in percentage of 

respondents who respond affirmatively to various vulnerability factors. 

There are five levels of vulnerability defined for this study that is extreme 

vulnerability, significant vulnerability, moderate vulnerability, little vulnerability 

and very low vulnerability. 

The level of vulnerability and their corresponding scores are shown in table 4.1. 

Table 4:1 Level of vulnerability and scores 

S/N Level of vulnerability Score% 

1. Extreme vulnerability, 80 to 100 

2. Significant vulnerability 60 to 79 

3. Moderate vulnerability 40 to 59 

4. Little /low vulnerability 20 to 39 

5. Very low vulnerability. 1 to 19 

6. No vulnerability. 0.0 

Source: TACC survey, 2013 

The vulnerability factors/indicators were classified into indicators of exposure, 

sensitivity and adaptive capacity. For exposure indicators such as contiguity to the 

River Niger or any other river, rainfall level ( past and predicted), temperature 

levels (past and predicted future level), experience of flooding, presence of crude 

oil facilities, gas flaring, dependence on rainfall as source of water for both 
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domestic and other uses, sources of water, experience of extreme climate events 

such as rainstorms, windstorm, flooding erosion and land slide, contiguity to the 

coast, management of solid waste and cut vegetation from farms e.t.c. for 

sensitivity, indicators such as observed change in temperature and rainfall (that is 

increase or otherwise), length of raining season, experience of excessive heat, 

changes in vegetation, effects of excessive rainfall on crops, farms roads and 

physical infrastructure, heat stress Impact on crops, livestock or people number of 

deaths, migration, loss of coastal and marine shellfish resource e.t.c. for adaptive 

capacity, indicators included governance and non-governance factors such as, 

income sources, availability of loanable funds, skill for survival, coping ability, 

state arrangement for emergency response, existence of legislation on 

deforestation, pollution of the environment, gas flaring and how well these are 

being enforced. 

The results show that Delta State, freshwater swamp zone and the mangrove 

forest zone had weighted vulnerability scores of 60.5 percent, 69.8 percent and 

65.6 percent, respectively and were adjudged to have significant vulnerability, 

while the rainforest zone had a weighted score of 53.7 percent and was adjudged 

to have moderate vulnerability to climate change. The detailed resultsare shown 

in appendix4.3. 

The three ecological zones and the entire state were found to be extremely 

vulnerable to excessive heat, high rate of deforestation, extreme rainfall in the 

past 30years, absence of a centralized or government approved dump sites, slash 

and burn agricultural practice, poor drainage, change in vegetation as a result of 

changes in temperature and rainfall, low skill and low enforcement of 

environment laws. 
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CHAPTER 5 

GREEN HOUSE GAS MITIGATION AND CLIMATE CHANGE ADAPTATION OPTIONS 

FOR DELTA STATE 

OBJECTIVE 3: Identify appropriate Green House Gas Mitigation and Climate 

Change Adaptation options for Delta State. 

5.0 INTRODUCTION:  

The mitigation and adaptation options are considered in two sections. First the 

current adaptation and mitigation options with their levels of effectiveness where 

available and the second section considers preferred adaption and mitigation 

options by sectors 

5.1 Current Adaptation and Mitigation Options 

The communities had various adaptation options which may not be exactly 

replicated in another community; hence the current adaptation options are 

shown according to community in table 5.1 
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Table 5.1 Current adaptation and coping strategies 

S/
N 

Name of 
communit
y 

Climate Challenge Adaptation option & 
effectiveness 

Available 

 zone   Resources  
A Fresh water swamp 
1. Patani in 

Patani 
LGA 

Excessive  
 
 
 
 
 
 
 
 
 
 

*Early planting 
*Construction of local 
brides and drainages 
* Use of canoes for 
movement of goods 
and persons during 
flooding 
* Fadama cropping 
during dry season 

*Abundant human 
natural resources- 
hug deposit of white 
sand, bauxite, 
gravel. 
*Burrow pits 
converted to fish 
ponds 
*Fresh water for 
domestic and other 
uses 
 

Wind storm * Tree planting in few 
places, brick 
walls/barriers with 
individual residences/ 
compounds. 
 

* land available for 
afforestation plans 
 

Excessive heat *Use of inefficient 
generators to supply 
electricity in absence of 
the supply from the 
national grid to power 
fans to reduce the 
heats 

*Land water and 
human resources 
are available  

Fires  *Fire incidents are 
common during the dry 
season. There are no 
observed adoptions or 
coping measures in 
place. 
*off farming season 
income generating 
activities, involving 
trading in local gin, 
transportation, buying 
and selling 
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2 Ehwrekan 
in Ugheli 
south LGA 

Flood destruction of crops, 
escape from ponds and 
displacement of community 
members 

*Change in planting 
date as the season 
permits, use of early 
maturing crop varieties. 
*Construction of dykes 
round ponds and 
increasing of DPC while 
laying building 
foundation. These have 
been found effective 
until the recent 
extreme flood of 2012 
when all crops and 
even houses were over 
taken by flood 

*Human resources 
* 40 oil wells, 2 flow 
stations 
*River and stream 
*white sand 
*fresh water 
*wild life is available 
and provides 
livelihoods for 
hunters and food for 
community 
members 

Excessive rain and wind 
storm leading to 
destruction of trees and 
houses, spread of diseases. 
 

*Shoreline protection 
which gave way during 
the last extreme flood 
of 2012 

 
 
 

Gas flare in community led 
to acid rain 

*/No coping strategy 
only to suffer the 
consequences 

 

3 Oko-
Amakom 
in Oshimili 
South LGA 

Flood-leading to loss of 
crops, loss of fish species, 
loss of houses and 
household properties 
 

*sand filling of washed 
off areas. Not effective 
* Alteration of planting 
dates 

*Human resources 
*River Niger, 
Stream, white sand 
*fuel wood 

Excessive heat-scorching of 
plants, low yield and loss of 
income 

Tree planning, 
mulching 

 

Rain and wind storm 
destroying crops, trees 
houses 

*Tree planting effective 
until extreme flood of 
2012 when almost all 
the trees in the 
community were 
submerged in flood 
water for about 20days 
leaving them dead 

Human resources, 
land for shoreline 
protection 
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4. Emadaja 
in Udu 
LGA 

Flooding  
 
 
 
 
 
 
 
 
Excessive rainfall, wind 
storm 

*Adjustment of 
planting dates 
diversification and 
contingency saving. 
These are said to be 
partially effective 
*Dredging of rivers, 
shoreline protection 
and sand filling planting 
of trees 

* Human resources 
*Oil well 
*One river 
*White sand 
*Wild life 
*No shore 
protection 

5. Beneku in 
Ndokwa 
East LGA 

Flood-loss of all crops, fruit 
trees, livestock, fisheries. 
Mud houses were washed 
off, road were destroyed, 
electricity installations were 
destroyed, chemical wastes 
dumped indiscriminately in 
burrow pits were 
distributed round the 
community by the flood, 
skin diseases, cough and 
increase in mosquito 
population 
 

*use of canoes to 
escape from the 
flooded communities. 
No bridge over the Ase 
creek. The Ferry was 
incapacitated 

*Human resource, 
land and sharp sand 
*28oil wells 
*2 flow stations 
*3 river/stream 
*rich biodiversity, 
*Wild animals e.g 
warthog, monkeys, 
antelopes, wildcats, 
reptiles including the 
fresh water 
crocodiles and 
aligators 

Excessive heat-scorching of 
crops, weathering of roads, 
stress and heat rashes. 
Gas flaring exacerbates the 
heat and leads to acid rain 
 
 

  

 *suffering the heat and 
acid rain in silence 
*Depleting the forest 
area of its woodlot 

*Large reserves of 
sharp sand, clay, 
freshwater 
resources. 

*Rain and wind storm-
destruction of crops like 
plantain, and roof tops 

*Use of sticks to 
support plantain trunks 
*farming on higher 
elevated areas of land 
in the community 

*Large reserves of 
sharp sand, clay, 
freshwater 
resources. 
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6. Uzere Flood, Excessive rainfall and 
erosion leading to 
alteration of seasonal 
(farming) calendar, field 
and post-harvest losses, 
food scarcity, drop in 
income and inability to pay 
back loans 

*early planting,  
*construction of local 
bridges and drainage, 
curvets/barriers 
*use of canoes on 
roads to enhance 
movement of goods 
and people during 
flood. The barriers and 
local bridges were 
effectively but since 
2010 the volume flood 
has increased and have 
become ineffective in 
the face of excessive 
flood as in 2012 

*39 functional oil 
wells, pipelines, flow 
stations, huge 
deposit of gas, 
*forest has been 
reduced to 
secondary forest 
regrowth. 
*fresh water for 
domestic/other 
uses, 

Excessive heat, gas flaring in 
the community exacerbates 
the heat leading to acid 
rains, scorching of crops 
and dryness as a result of 
excessive heat, losses of 
productivity of livestock 
poultry and incomes 

*use of small inefficient 
generators for to 
power fans. These emit 
more carbon and other 
greenhouse gases into 
the atmosphere 
 

Land and human 
resources 

B MANGROVE SWAMP FOREST 
7. Abigborod

o in Warri 
North 

*Flood-not much effect on 
agriculture, livelihood, 
infrastructure and 
environment degradation 
 

*Use of sand bags 
*Community effort on 
drainage and local jetty 
construction 
 

*Human Resource 
*Four oil wells 
*forest resources 
*fuel wood 
 
 

Excessive heat *Use of local fans, 
inefficient generators 
which release more 
carbon emission into 
the atmosphere 
*Relaxing outside 

 

8. Ugbori/Aj
amimogha
, Warri 
Urban in 

*Flooding-loss of crops, 
livelihoods and income 
*sea surge-leading to loss 
of livelihoods, food crop, 

*Use of canoes, to 
move people and goods 

*Human resources 
*Airport 
*seaports 
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Warri 
south 

infrastructure and 
environmental degradation 
and there is no shoreline 
protection 
 

  

*Rain and wind storm loss 
of  crop, trees, houses 

*Tree planting  

*Fire outbreaks due to bush 
burning  

*there is government 
regulation against bush 
burning but it is not 
obeyed and not 
enforced 

 

9. Ogbe-Ijoh 
Warri 
south 
West 

*flood-destruction of crops, 
escape of fish from ponds 
and displacement of people 
loss of income and food 
scarcity, loss of fish (escape 
from ponds), scarcity of 
food. Houses were 
submerged 
 
*Rain and wind storm 
destruction of houses, tree 
were felled 

*Change in planting 
date was effective 
*the people want oil 
exploration to stop as it 
has been of much 
trouble to them 
*use of early maturing 
crop varieties. 
Construction of dykes 
round fish ponds, 
theses were effective 
before 2012 drains and 
flood. 

*Human resource, 
land and beaches for 
development as 
tourist sites 
*30oil wells 
*1 flow station,  
*River 
*Forest that is being 
depleted 
*white sand for 
building  
*fuel wood 

 
*Erosion of shore line and 
emigration of fish, loss of 
building, health facilities. 
Loss of livelihood 

 
*Temporary and 
permanent migration 
of people from the area 

 

Fire out break- destruction 
of forest and crops loss of 
income 
 

No adaptation measure  

*Excessive heat Use of fans  
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C 
 
 
 
 
 
 
 
 
 
 
 
 

Low land Rain forest zone 
 
 
 
 
 
 
 
 

10. Abavo in 
Ika south 
LGA 

*Flooding destruction 
of crops and farm land, 
spread of water borne 
disease such as malaria 
and typhoid, loss of 
income and scarcity of 
food 
 
 
 
 
 
 
 
 

*Construction of Pits 
and water channels 
by the side of their 
earth roads 
*Adjusting the 
planting time 
*planting early 
maturing crop 
varieties to avoid crop 
failure. 
*use of chemical 
fertilizer which emits 
greenhouse gases 
 

*Human resources 
*forest status 
*fuel wood 
*wildlife 
*commercial reserve 
of crude oil (being) 
explored and 
prepared for 
exploitation by 
oceanic oil plc 

*soil erosion-
agricultural productivity 
is reduced 

*use of sand bags to 
avoid gully erosion 
 

 

*excessive heat-wilting 
of crops, reducing the 
crops yield. 
Excessive deforestation 
in search of fertile farm 
lands 
 

*use of small 
inefficient electricity 
generators to power 
fans 
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11. Ibada-
Elume in 
Sapele 
LGA 

*flood- lead to washing 
away of crops, wood, 
water and food scarcity, 
destruction of houses 
and PHCN electricity 
facilities 
 
 

*change of planting 
dates 
*building houses with 
elevated foundation 
*construction of 
drainage 
 

*human, natural 
resources 
*2 rivers, 
*forest (depletion of 
resources 
*polluted water 
*pipelines 

*Rain and wind storm-
leading to removal of 
roofs, felling of trees, 
destruction of fisheries 
and forest resources 
 

*diversification of 
income sources 

 

*fire outbreaks during 
dry season kill wildlife 
and ravages the forest 

No adaptation  

12. Kokori in 
Ethiope 
East 

*flooding- leading to 
pollution of water as 
poorly disposed waste 
like feaces get into the 
water in the well, 
leading to outbreak of 
cholera. It also leads to 
destruction of crops 
and building. Poor 
drainage indiscriminate 
dumping of solid waste 
 
*Excessive heat- causes 
heat rashes, poor 
harvest. There is gas 
flaring in the 
community 
 
*Rain and wind storms- 
destruction of houses 

*Opening of water 
canals 

**human resources  
*42 oil wells 
*1 flow station 
*river 
*secondary forest 
*white sand 
*wild life-rabbit, 
grasscutter, tortoise, 
snail 

 Fire due to bush 
burning for hunting 
game 

No adaptation  
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Oil spillage in the 
community 

* In 2006 Ministry of 
environment started 
dredging the canals 
but did not complete 
it. 
*A new settlement is 
being but to relocate 
the people away from 
the community area 
where gas is being 
flared and there is oil 
spillage. This, they 
say, seems to have 
been abandoned. 

 

13. Mosogar 
in 
Ethiope 
West LGA 

*flash floods-negative 
effects on farmland, 
livelihood, 
infrastructure and the 
environment are 
minimal 

*use of sand bags and 
local construction of 
drainage by digging 
pits beside earth 
roads 

*Human Resources 
*2 flow station. 

Excessive rainfall and 
wind storm-lead to 
environmental 
deforestation which 
hinders tourism 
participation, wind 
destroyed rubber and 
palm plantations as well 
as buildings. 
*They have also 
experience acid rains, 
swamps and increase 
mosquitoes 

*Change of planting 
season 

*Sand dredging  
*forest and wildlife 

Fire- destruction of 
crops and other 
valuable properties 
during harmathan 
season 

*No adaptation  
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14. Illah in 
Oshimili 
North 

*Floodled to loss of 
lives, properties, crops, 
livestock, loss of 
income and livelihood. 
Excessive rainfall and 
wind storm leading to 
flooding erosion and 
damages of electricity 
poles 
*Fires- loss of lives, 
properties, crops and 
wildlife 

*Erection of concrete 
barriers 
*Use of sand bag 
*Change  of planting 
time 

*Forest status, gravel, 
white sand, fish and 
food 
*Human resources 

15. Asaba 
urban in 
oshimili 
south 
LGA 

*Flood- leading to 
destruction of farm 
lands, loss of lives, 
property crops and 
livestock as well as 
income 
*Rain and wind storms 
have also led to loss of 
lives, destruction of 
electrical poles, private 
water infrastructure 
(e.g stanchion and 
water tanks), loss of 
aquatic lives and forest. 
Excessive heat- 
Fires-During the dry 
season-destruction of 
lives, properties, crops 
and livestock 

*Use of sand bags 
*Early planting of 
crops which 
sometimes ends in 
losses when the 
rainfall pattern is not 
consistent 

*gravel, white sand, 
food, fish 
*Human resources 
*Airport 

16 Otulu in 
Aniocha 
South 

*Excessive heat-leading 
to loss of plants, low 
yield and loss of income 
*Excessive rainfall 
leading to soil erosion, 
destruction of crops, 
how yield and loss of 
income 

*Alteration of 
planting time 

*Human  resource 

*Rain and wind storm 
leading to destruction 
of crops, felling of trees 
and destruction of 
building 

*No adaption 
measure 

*Stream wild life, fuel 
wood and land  
*Human resources 
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17 Ezi in 
Aniocha 
North 

*Rain and wind storm 
leading to destruction 
of crops, economic 
trees and roof tops, 
*Lack of tree cover due 
to deforestation  
*Lack of vegetation 
cover and drains 
*Excessive rainfall has 
destroyed crops, 
eroded roads away 

*Rain water 
harvesting and 
stored, making water 
available all year 
round 
*use of sand bags and 
plantain trunks to 
check erosion with 
lite or no 
effectiveness 

*forest status, 2 
streams, cone of them 
houses iyakpu shrine 
and has a waterfall, 
fuel wood, wild life, 
cane rat/grasscutter, 
antelopes, monkey, 
bush pig, porcupine, 
rabbit, snakes 
*human resources 

 Source: TACC survey, 2013 

5.2 Recommended Adaptation and Green House Gas Mitigation Options 

The GHG Mitigation and climate change adaptation options were identified by a 

participatory process in which the household and community members after 

identifying their climate change challenges, identified the options which were 

thought to be the means of solving their adaptation and GHG mitigation 

options.Climate change adaptation and GHG mitigation options are presented by 

sectors. 

5.2.1 Adaptation and GHG Mitigation options for Agricultural Sector 

Adaptation Options: 

The following options were identified: 

1. Introduction of Farmer Field School (FFS) in communities. FFS takes place in 

the field and the field conditions defined most of the curriculum. Real field 

problems were observed and analyzed from planting to harvest. The field 

schools are aimed at providing basic agro-ecological knowledge and skill in 

a participatory manner so that farmers’ experience is integrated into the 

agricultural plans and programmes. 

The common of a farmers’ field school; 
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 Adult non-formal education 

 Technically strong facilitators may be an extension staff of the 

government, farmers’ association community development committee 

or Non-Governmental Organization 

 Based on plant phonology and limitedtime. 

 Group study-Usually organized for group of about 25 persons with 

common interest and can support each other 

 Building of support group so that participants can support one another 

 Basic science is the focus through field observation, season-long 

research studies hand-on activities. It also involves tests, validation and 

local adaptation. 

 Study field of size 1000m2 for group study. It provides opportunity for 

farmers to learn with personal risk 

 Hands-on learning activities 

 Evaluation and follow up 

 Local funding- there is an explicit goal for groups to become 

independent seek local support separate from the state or national 

funding 

2. Introduction of improved, fast growing and heat resistant crop varieties and 

livestock breeds are necessary for continued food production in situation of 

distorted rainfall patterns and excessive heat. 

3. It is important to mainstream climate change adaptation and GHG 

mitigation into state and national agricultural program and policies 

4. Research and development are imperative for development of hybrid seeds 

and seedling, finding alternative planting time for various traditional staple 

food crops. The state must fund and equipthe structures for agricultural 

education as well as the Faculty of Agriculture of Delta State University in 
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place of creating new institution which will require both capital and 

recurrent expenditure to actualize their goals. The Faculty of Agriculture, 

Delta State University, if adequately funded can organized short duration 

courses for farmers and interested members of the public as well as 

diploma and certificate courses for middle level manpower requirement in 

Delta State. Funding of Faculty of agriculture to produce technicians who 

will help to advance the required skills for sustainable agricultural 

development in the state will save the state the extra cost of establishing a 

state  college of Agriculture as proposed in   Delta State vision 2020 

5. Wetlands should be identified and used by farmers for off season farming. 

6. Other recommended adaptation options include farming practices of crop 

rotation with legumes to improve nitrogen in the soil. 

7. Mulching and the use of cover crops 

8. Use of green manure; 

9. Changing of planting date; and 

10. Train farmers on the use of improved technologies- e.g yam minisett 

production and cassava multiplication 

GHG Mitigation Options: 

The following GHG Mitigation options were identified for the agricultural sector: 

1. Promotion of alternatives to the practice of slash and burn. 

2. Train farmers on production of compost manure and using cut vegetation 

and other biomass generated in the farms 

3. Use the by-product of biogas the slurge- a rich organic manure for crop 

production without the adverse effects of chemical fertilizers. 

4. Train farmers on the use of green manure 
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5. Plant trees to sequester carbon and provide shade (cover) for crops. Also 

train farmers on development of tree nurseries through FFS 

6. Advice farmers on reduction of use of Nitrogen based fertilizer and 

chemical (particularly for weed) (Duxbury, J, 2009, Wightman J, 2011). 

Avoid anaerobic condition, e.g. Stagnant water around homes or farms or 

anywhere in the communities unless the methane emitted can be captured 

or destroyed. 

According to Wightman, 2011, when it is all said and done, reducing nitrogen and 

energy use is the greatest way to save money and also mitigate climate change. 

5.2.2: Adaptation and GHG Mitigation option for Fisheries Sector 

Adaptation option for fisheries: 

The following adaptation options were identified as appropriate for helping fish 

farmers and other farmers with interest in the fisheries sector adapt to the 

challenges of climate change: 

1. Shore protection in the form of concrete barriers, embankments, dykes, 

channels, dams, ditches and/or alteration of the water course to avoid loss 

of valuable fish stock and fish species to the high seas. 

2. Construction of ponds/lakes with barriers to trap fish during flooding 

episode. 

3. Government should provide enabling environment that will encourage 

private sector investment in aquaculture. 

GHG Mitigation options for fisheries: 

1. Fish ponds management efficiency should be encouraged to avoid 

anaerobic conditions that lead to increased emission of greenhouse gases, 
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this can be done by frequently changing or flushing the water in the 

fishpond. The effluent which is rich organic fertilizer could be used to water 

crop farms all the year round 

5.2.3: Adaptation and Mitigation options for forestry and Environment 

Adaptation options for Forestry and Environment: the following adaptation 

options were recommended: 

1. The state must apply legislation and/or moral suasion to reduce 

deforestation and enhance aforestation 

2. Government should institute forest policing and put machinery in place for 

the enforcement of the law and regulations. 

3. The media should be engaged to encourage Deltans to plant trees where 

they live and work and/or farm. The media should also educate and inform 

members of the public on the importance of planting trees and 

repercussion of not planting trees around our living and working 

environment. 

4. Since the carbon credit for one mature tree is equivalent to that for five 

tree seedlings, government should promulgate a law that binds anyone 

who fells a mature tree to plant five tree seedlings in place of every stump 

and this should be enforced by the relevant government agency (Ministry 

of Environment and Forestry division). 

5. Housing development has been one of the greatest reasons for 

deforestation in Delta State. Home developers should be encouraged to 

build higher storey building and use less land for building. 

6. Encourage urban agriculture where feasible. 

Adaption options for Environment: 
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7. Reuse waste paper, plastics and metals where possible 

8. Reduce the use of energy from all sources electricity, fuel wood, fossil fuel, 

liquefied natural gas etc. to further enhance the achievement of reduced 

energy use facilities that use energy more efficiently such as compact 

florescent bulbs, efficient wood stoves, biogas. 

9. Recycle paper, plastics and metals and produce other materials from the 

recycled stuff 

10. Gas flaring should be prohibited and the oil companies should be made to 

commit to the use of more efficient production practices that are more 

environmentally friendly. 

Mitigation of GHG for Forestry and Environment: 

The following GHG mitigation options were identified for forestry and 

environment: 

1. Energy saving wood stove: Due to the undue dependence on fuel wood as 

source of cooking energy, 43% of Deltans depend on depleting the trees 

stock in the forest in Delta State. To forestallthis entire unwholesome 

trend, it is recommended that energy saving wood stove should be 

introduced to women as more efficient alternative to the local stove. The 

energy saving wood stove will reduce the quantity of fuel wood used for 

domestic uses 

2. Develop carbon sinks that will help to sequester carbon and reduce the 

concentration of GHG in the atmosphere. Forest and water bodies  are 

good carbon sinks. 

3. Promote forest growth and conservation. 

4. Establish tree nurseries in communities through FFS 
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Mitigation of GHG for Environment 

5. Use the biomass from agricultural, kitchen and household waste to produce 

biogas which is clean and safe alternative energy. 

6. Use the residue (sludge) from the biogas production as organic manure. 

7. Plant trees for wood and develop woodlots 

8. Harvest methane from landfills for electricity 

9. Establish centralized solid waste dumps sites in every community, and set 

up a task force to monitor land lords and ensure that they install proper 

sewage disposal facilities and not release effluent into the streets as it is in 

many parts of Delta State 

10. Setup sewage waste water and solid waste management standards and an 

office or taskforce to ensure that the standard are met 

5.2.4 Adaptation and Mitigation options for water sector 

 Adaptation options for water sector 

1. Develop and use wetlands. In the freshwater swamp forest zone where 

flooded farmlands about and remain for a long time, the wetlands 

should be used during off season and crops with short gestation periods. 

This will help community people who are rendered land-less during the 

raining season to earn some income and produce some food for 

subsistence. 

Also land reclamation in the wetlands may be necessary for housing and 

other building projects. 

2. Rain Water and Flood Water Harvesting: During the peak rainfall periods 

average monthly rainfall has been as high as 750mm. The flood water 
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has not been recorded but it is obvious that a lot of water enters into 

various coastal communities. A lot of the water resources from rainfall 

and flood are usually allowed to runoff as there are inadequate storage 

facilities. Many of the communities begin to search for water with 

women and children particularly the girl children, going long distance to 

fetch water for domestic and other uses. Rain and flood water 

harvesting is paramount at this time. The state should encourage 

development of necessary technologies required for both private and 

state intervention. Large community water storage facilities will go a 

long way to conserve the abundant water resources that are usually 

wasted during the raining season 

3. Construction of coastal protection, shoreline protection, dykes, dams, 

ditches where necessary to reduce the quantity of flood water that 

eventually gets into the community to destroy farms and houses and 

degrade the environment. 

4. Resettlement of displaced communities and households; a number of 

coastal communities in Delta State are flood prone and the risk of 

flooding and inundation is high. Such communities may need to be 

relocated or resettled elsewhere. Some of the individual households are 

very poor earning less that US$2.0 per day and hence will need 

assistance from the government or organized private sector 

organization to resettle such households or communities. With NIMET 

forecast of more rainfall in 2013 than in 2012 some of the communities 

are asking for relocation. One south LGA. Eighty seven percent (87.3%) 

of respondent in Delta state agreed that relocation and resettlement 

would be appropriate for the communities that are at a high risk of 

getting submerged by flood water. 
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5. Early warning and response system should be put in place. The sate 

ministry of environment must liaise with NIMET to obtain climate 

related data and information on very regular bases. A data base on 

climate variables for each LGA in the state should be developed and 

updated regularly under the purview of the ministry of Environment and 

the climate change unit. The state must embark on public education on 

how to respond to flood and disaster situation to avoid humanitarian 

crisis that marked the after mat of the 2012 flooding in Delta State. 

6. Maintenance of water resources, the water channel and water course to 

ensure free flow of water 

7. Develop water drainage system for urban and rural centre that do not 

have. This will help reduce flooding in communities. 

8. Development of water transport infrastructure such as jetties, deep 

seaport, river ports, dredging of waterways, and provision of tug boats, 

crew boats, standing slipway and shipyards.  

9. Clear canals and illegal structures that may be obstructing natural water 

channels 

GHG Mitigation Options for Water Sector 

1. The communities and water bodies that are currently suffering from soil 

and water pollution as a result of crude oil spills should be cleaned by 

adopting appropriate clean up mechanism for oil spill. In particular 

bioremediation techniques should be adopted where possible to ensure 

that the rich biodiversity within these affected communities will be 

conserved and enhance carbon sinks in the state 

2. Use wetlands for farming and other activities to avoid the presence of 

stagnant water that could become breeding grounds for methanogenic 
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bacteria and mosquitoes which are good vectors for GHG(methane) 

production and malaria and typhoid parasites  

5.2.5: Adaptation and GHG Mitigation for Health Sector 

Adaptation options for the Health Sector. 

The following adaptation options were identified for the health sector. 

1. Provide hand-on training on state of the art hygience and sanitation 

practices for communities through their community development 

committees (CDCs) and community based organization. Provide sanitation 

facilities to reduce the spread of malaria, water borne diseases and typhoid 

fever. Encourage community member no to dump solid waste 

indiscriminately. 

2. Build and refurbish health facilities and furnish them with necessary  

equipment . 

3. Employ healthcare providers (doctors and nurses) to manage the health 

facilities that do not have staff  

4. Encourage Deltans to use treated mosquito nets, boil ther water before 

consumption and improve their nutritional status by consuming balanced 

diet with good mixture of food with protein, carbohydrate, fat, vitamin and 

minerals. 

GHG Mitigation option for the health sector: 

1. Disposal of waste materials should be in appropriately designed and 

centralized landfills in each community where the released methane and 

other biogases could be harvested and used for cooking gas or electricity 

for the communities. 
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2. Deltans should be sensitized through media activities to keep their 

surrounding clean and avoid stagnant water around their dwelling places. 

3. Use efficient energy saving stoves to reduce amount of smoke inhaled by 

women when they cook with fuel wood. 

5.2.6. Adaption and Mitigation options for Energy Sector: 

Adaptation options for the Energy sectors: 

The following adaptation options have been identified for the energy sectors; 

1. Research and Development (R&D): the state must sponsor research into 

alternative and clean energy sources. The development of biogas 

infrastructure, solar energy infrastructure require high level skills 

development and research to identify the most cost effective and 

structurally suited alternative and clean energy sources for Delta State. Also 

high level skilled personnel needs to be trained to handle new technology 

required by alternative and clean energy sources. There is need to 

encourage the use of local content as new and clean alternative energy 

sources are developed. For instance there is need to develop local solar 

panels for lighting at least, the biogas digesters for methane harvesting for 

cooking the use and recycling of dead compact fluorescent light (FLS) and 

other used gasses which may not be suitable for Delta State as demand for 

inputs compete with demand for food. 

2. Reduce energy use for lighting, cooking and other uses. Avoid wasting 

available energy by switching off light that are not in use. 

GHG Mitigation Options for the energy sector:  

The following GHG mitigation options were identified for the energy sectors 
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1. Reduce the use of fossil fuel for transportation and electricity supply 

particularly for inefficient electricity generators. 

2. Encourage Deltans to walk or use bicycle for short distance instead of 

driving cars or using motorcycle. To achieve this the state must build roads 

with pedestrian paths to avoid accidents. 

3. Encourage the use of clean and green energy such as biogas. Its major input 

is degradable solid waste which is readily and abundantly available in the 

state no cost. 

4. Encourage the use of CFLs in place of the incandescent fluorescent bulbs. 

Effects should be made to invest in the production of CFLs in Delta State by 

the Delta glass industry to secure employment for large number of youth in 

the state that are unemployed 

5. Use solar panels for electricity supply. 

6. Build skill and capacity of local engineered to produce solar panel to 

enhance the utilization of more local content in the bid to find alternative 

clean energy for a low emission climate resilient development. 

5.2.7a: Adaption and Mitigation option for cross cutting sector 

5.2.7 Adaption options for the livelihood security:  

The following adaptation options were identified for economic issues and 

livelihood security 

1. Over 83% of respondent agree that in times like these, income 

diversification is imperative for survival. Although majority of looses 

were incurred by farmers who depend on rainfall alone for production, 

they do not think that they should change from farming to 
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marketing/petty trading or change from crop production to  fisheries or 

trading in manufactured merchandise. 

2. Resettlement of community in a safer area was another option that was 

acceptable to all but majority (68.88%) felt that individuals should 

resettle themselves, 42% felt that the Government should resettle them, 

while those in the oil producing communities should be resettle by oil 

companies. 

3. To ameliorate the credit and cash crunch in the communities 

government may: 

*Set up credit and loan scheme for victim of climate related hazards. 

*Cash transfer or grants for victim of extreme flood and wind storm that  

lost homes or farms  

* Provide financial support for disabled (physically challenged people), 

widows and orphans. 

*Establish insurance schemes. 

*Set up housing programme for displaced households. 

. 

5.2.7b: Adaptation option for Law and Governance. 

The following adaptation options were identified for law and governance: 

1. Provide early warning information to climate events and how to respond to 

it. 

2. New laws against deforestation and enforcement of existing law and 

regulation on environment degradation, pollution and gas flaring should be 

promulgated. 

3. Train communities on how to respond to climate events 

4. Train communities on how to reduce greenhouse gas emission 
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5. Create budgets head for climate change events n delta state annual 

budgets. 

6. Government to develop road infrastructure that allows pedestrians and 

cyclists to move safely on the road on their own paths 

5.2.7c: Adaptation options for Gender Dimension of Climate Change. 

The following adaptation options were identified for gender dimension of climate 

change: 

1. It is obvious from this study that women have lower adaptive capacity, it is 

thus imperative to elicit gender specific interventions that will enhance 

adaptive capacity through. 

 Empowering women to embark on income generating activities (IGAs) 

 Adjustment of the land tenure system that give access to land to people 

who have been displaced by climate related hazards; 

 Award of grants/financial transfers or grants to widows, flood victim and 

orphans. 

 Award of scholarship to orphans and victims of climate related hazards 

 Provision of access for women to the Delta State microcredit 

programme. 

2. Strengthen community and gender relation BY: 

(a) Setting up community development committee where they do jot exist and 

strengthen existing ones to become more responsive to the need of thre 

community 

(b) Setting up youth association and making them responsible voices for the 

youth in the community 

(c) Setting up women’s association and making them responsible voice for the 

women in the community 
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(d) Setting up of men’s association and make them responsible voice for the 

men in the community. 
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CHAPTER 6 

CHALLENGES THAT INTERFERE WITH ADAPTIVE CAPACITY, ADAPTATION, 

MITIGATION 

 

Objective 4: Identify Challenges that interfere with adaptive capacity, 

adaptation, Mitigation and determine that factors that enhance them. 

6.0.  Challenges that interfere with adaptive capacity, adaptation and Mitigation. 

The socio-economic, biophysical and political condition as well as the 

Climate Change related impacts impose constraints on victim that make it 

difficult to adapt to climate change and mitigate the greenhouse gas 

emissions. The constraints are identified in this section with a view to 

locate appropriate strategies for adaptation and enhance adaptive capacity 

and mitigation of greenhouse gases. 

The climate change has been shown in this report has led to economic, 

biophysical breakdown and environmental degradation in Delta State. The 

participatory identification of the constraints will help the state to adopt 

corrective measures to ensure that programme and project and the 

strategy developed by TACC will end up generating the expected results. 

The constraint to adaptive capacity adaptation and mitigation are outlined 

thus: 

1. Limited availability of land: Land is becoming attended as land use is 

expanding from farmland to rapid urbanization crude oil exploration and 
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exploitation, housing project, industrial building, burrow pit e.t.c. this 

has greatly contributed to the high rate of deforestation that has 

reduced forest cover to only 28% (Delta State, 2011, Delta State Vision 

2020plan, 2011 to 2020). The impact of climate through river bank 

erosion and land slide in Abari and Beneku, for instance has led to 

considerable loss of land and render land scarce in many communities. 

Increase flooding has created more wetlands that are not being utilized. 

The leaching of top soils have also render some areas infertile for crop 

production. Also there is a near absence of a well-articulated land policy 

in the state (Delta State, 2011)  

2. High cost of land: following from the attenuated land availability the 

cost of obtaining access to land has become quite high and inaccessible 

to the  poor peasant farmers who may not have right to land by 

inheritance. 

3. Inherited system of land ownership: this is a challenge because it leads 

to land fragmentation and limit the ability of land holders in this 

category to expand beyond family inheritance. 

4. Communal system of land ownership which limits women’s access to 

land is said to be a constraint albeit by 48.2% of respondents. 

5. Poor access to information sources: This is seen as one of the greatest 

problems indicated by 91.8% of respondent. This is akin to the problem 

of inadequate knowledge on how to cope with climate change impacts 

(95.7%) and lack of access to weather forecasts and climate related 

predictions(96.5%). Some communities have sought solution from native 

doctors and rain makers to no avail. Importantly there is limited 

automation of land operations, use of land information system (LIS) and  

geographic information system (GIS) tools. There is very little 
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information on sea level changes, temperature and rainfall in all LGA of 

Delta State. 

6. Non- availability of credit facilities: the major source (80.3%) of credit 

for community member is the local thrift saving known as OSUSU. The 

amount usually available is small. Only 0.7% had access to the Delta 

State microcredit programme. Access to formal credit facilities from the 

Banks is also infinitesimally low. 

7. High cost of irrigation facilities one factor that makes it difficult for 

farmers to adopt improved technology for adaptation to climate change. 

8. High cost of improved crop varieties, fertilizer, and other farm inputs 

constitute constraint to adaptation to climate change. High processing 

and transfer costs are also constraints. 

9. Scarcity of farm labour: one of the obvious impacts of the climate 

related hazard has been the emigration of young people who constitute 

50% of the working population away from the farming communities to 

cities such as Asaba and Warri in search of more stable source of 

income. The scarcity is of labour is associated with high cost of farm 

labour. 

10. Limited Income: Poverty level is high as income per day is approximately 

US$9.00. This constrains the ability of the people to cope with the 

impacts of climate change and to adopt measures for adaptation and 

mitigation. Those who lost all their annual harvest to flood particularly 

in 2012 lack capital to start life again. There have been a few cases of 

suicide by farmers. 

11. Poor extension services delivery and lack of capacity of extension 

services to build resilience of farmers on climate change have also 

constrained the ability of farmers to adapt to climate change impacts. 
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12. Near absences of Government intervention in some communities have 

been adjudges as Government irresponsiveness to climate risk 

management. TACC should be able to make up for this. 

13. Land, soil, water and air pollution due to activities of oil companies oil 

spillage, indiscriminate dumping of chemical, effluents pipeline 

vandalism and gas flaring leading to poor crop yield poor health and low 

livelihood (food, water, human safety, income) security and hence low 

adaptive capacity, adaptation and mitigation of climate change and 

greenhouse gases. 

14. Indiscriminate dumping of wastes, solid, liquid and waste water. This 

may be attributed to insufficient waste disposal machinery, inefficient 

waste disposal method, such as burning of refuse and cut vegetation. 

There are no effluent disposal standards and where regulations exist 

they are not enforced. 

15. Monopoly power of the Federal Government over the activities of the 

oil companies constraints the state government ability to enforce the 

gas flares out law and other regulations concerning oil companies. 

16. Near absence of civil society organization with capacity and experience 

to work with communities on climate change related issues. 
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CHAPTER 7 

CONCLUSION AND POLICY IMPLICATIONS 

 

7.0: Conclusion and recommendation  

It is clear from the TACC biophysical and socioeconomic assessment of the nexus 

of climate change and environmental degradation that global warming has taken 

place within Delta State and that its impact on climate has become quite 

profound and demands a well-articulated strategy to mitigate the GHG and help 

Deltans adapt to the inevitable impacts of climate change. The warming within 

the territory has adversely affected the rainfall patterns, seasons, the volume of 

rainfall, level of flooding, erosion, sea levels, the vegetation, storms and heats 

waves. These changes have been responsible for intense sunshine accompanied 

by excessive heat, increasing extreme flooding events experienced by 

communities living close to the River Niger, Forcados, Warri river, River ethiope 

and others, destruction of physical infrastructure by rain storm, wind storm, 

flooding, loss Delta’s rich biodiversity, crops, livestock and human lives. It has also 

been found in this study that activities of the oil companies have contributed to 

the warming in Delta State through deforestation, water and soil pollution and 

compromise of air and water quality through continued flaring of associated 

natural gas. In all communities in Delta State the changes in climate conditions 

over time have had pervasive impact on the income, Health, fisheries, water, 

agricultural production and productivity, forests, incomes and physical 

infrastructure and livelihoods of households in Delta State. 
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For instance, it has been observed in Mosoga community that as a result of the 

impact of climate change  on their income there has been a gradual change from 

agriculture to marketing particularly the women and from crops cultivation to fish 

farming and capturing. Occupation that depend on rainfall, particularly, rain fed 

farming has been most adversely affected by climate change. 

Vulnerability to climate change has been confirmed to be significant in delta state, 

interms of exposure, sensitivity and limited adaptive capacity. It is obvious that a 

coherent intervention requiring an integrated strategic climate plan needs to be 

developed for effective mitigation of GHGs and adaptation to climate change 

impacts. 

The communities which were most vulnerable to flood and erosion events had 

developed their adaptation strategies over the years. 

These have had varying levels of effectiveness initially, they were found to 

become increasingly ineffective as the rainfall pattern changed, volume of flood 

water entering the community increased and the pressure of degradation of 

physical facilities, farms, farmlands, building, roads and other transport 

infrastructure increased. 

7.1: Summaries of key findings by objectives 

The study has established a prima facea case that warming has taken place within 

the territory of Delta State and the warming has led to climate change that has 

had cross sectorial impacts that have adversely affected the socio-economic, 

biophysical and environment sustainability of Delta State. 

The findings of the assessment are summarized by objectives as follows: 
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Objective: Conduct cross-sectorial studies on the nexus of environmental 

degradation and climate change in Delta State and identity the biophysical and 

socioeconomic factors that impacts on the nexus of environmental degradation 

and climate change. 

7.1.1: Socio-Economic and Demographic Context of Delta State: 

The major findings include: 

Demography 

 Delta state has a population of 4.11 million people by 2006 census. It 

has a population density of 228persons/Sq.km which is higher than the 

national average of is 2persons/sq.km. Deforestation is high as forest 

cover in the state has been reduced to only 28% (Delta State Vision 

2020, 2011-2020). 

 The major occupations are farming, fishing and small scale commercial 

enterprises. 

 Social organizations exist for men, women and youth. They have 

relevance and do influence decision making in the communities. 

 Major sources of inevitable funds are the thrift saving(OSUSU), personal 

saving and money lenders at very high interest rates. 

Energy  

 Major sources of energy for cooking are fuel wood, kerosene and 

charcoal. 

Health 

 Modern health care and traditional health care practices coexist in Delta 

State. A few remote communities do not have modern health care 
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facilities so they depend on traditional medicine albeit low 

effectiveness. Some communities have facilities that are poorly 

equipped and need more medical doctors and other technical staff. 

 Malaria is the most prevalent disease in the state with occurrence being 

highest in the peak of the raining season that is June to October. 

 Major causes of death are malaria, hypertension, typhoid fever. 

Diabetes, stroke and kidney problems. 

Water 

 The major sources of water for domestic and other uses are harvested 

rainwater, river/streams and boreholes. 

 The major livelihood that depends on water are fishing, crop and fish 

farming, aquaculture, poultry, water haulage and water transportation. 

 Access to potable water is still a challenge as women and children still 

have to travel long distance in search of potable water exposing them to 

risk of accident, loss of valuable time and fatigue. 

 There are many non-functioning facilities that had been installed by the 

government or some other organization e.g oil companies. 

 Major sources of water pollution include one or a combination of the 

following: crude oil spillage, iron from rusted pipes, industrial wastes, 

domestic wastes, and acid rain, waste water from sewages, human 

(feacal) wastes and non degradable waste materials such as, cellophane 

bags plastics water / soft drink packs and pure water sachets. There 

later have become serious nuisance on the water ways. 

Agriculture 
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 Farming is often small scale and subsistent level that is rainfed for the 

production of major stapple foodstuffs such as, cassava yam, 

plantains/bananas, palm products and maize . Farmer have limited 

access to improved varieties and extension services. 

 The length of the cropping season is however determined by the dates 

of commencement and sessation of the rains and/or arrival of the 

annual flood (in affected communities) which have become more 

unpredictable. Transportation is at high cost as many access roads are 

either in a state of disrepair or are earth roads that become inaccessible 

during the raining season. 

 Food availability and access vary by season 

 

 

Fisheries  

  Main type of fishing is capture fishing on full time and artisan scale is an 

important source of farmers in the mangrove swamp. 

 Transportation costs are high and storage facilities are inadequate and fish 

farmers may incur losses as a result of spoilage or loss of product quality. 

Forestry and Environment 

 Few patches of inland forest exist as community sacred forest at Owerre, 

Olubor, Asaba, Effurun, Orerokpe and Ejeme with an attenuated forest 

cover of 28% declining from 60% in 1970. 

  Te major commercial forest resource is timber 
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 The major natural resources available in communities quantities are crude 

oil and natural gas deposits. 

 The state is also blessed with a rich biota 

 The topography is plain for most of the state with a few undulating hills in 

the hinterland 

 Compromised air quantity due to gas flare 

 Poor waste management no centralized waste dumpsite, no landfills. Solid 

waste materials are burnt openly. 

 Major cause of inter and intra community conflict originate from intrusion 

of one community into land or water bodies (particularly fishing grounds) 

claimed by another community, as well 

 Low enforcement of forest and environmental laws. 

7.1.2 Delta State Climate Change Context 

The major climate change and environment indicators in the state include: 

 Excessive heat due to the rising temperature and greater intensity of 

sunshine. 

 Excessive rainfall in the peak period of rainfall (June to October) 

 Unpredictable unset and cessation of raining season 

 Increasing rain and wind storms that destroy electricity polls, trees and 

houses in all ecological zone. 

 Recession of river beyond their usual level during dry season. 

 Increasing sea surge and sea level rise. 

 Increasing flooding events with rising extreme cases that climaxed in the 

flooding of September to October 2012 where 218 communities became in 

unabated and 350 school building in Delta State were flooded and many 
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households were displaced 41% of farmers lost 100% of their expected crop 

harvest in 2012. 

 Soil, gully, silt, rill, sheet and coastal erosion are on the increase. 

 Presence of land water degradation due to oil exploration and exploitation 

activities which have led to deforestation loss of mangrove. Biodiversity 

water security and soil fertility. 

 Excessive heat and change in vegetation in communities with flow stations 

and gas flaring. It has been reported that gas flare sites are 3.70c hotter 

than other area. 

 There increase in GHG emissions due to continued gas flaring burn of fossil 

fuel for energy supply and for transportation, increasing industrial 

activities, increasing number of cars, increasing use of electricity, 

generators which are very inefficient burning fossil fuel, continued slash 

and burning of vegetation and solid waste, continued use of fuelwood with 

inefficient stove, use of kerosene stoves e.t.c. 

7.1.3 Climate Context: The Nexus Between Climate Change And Environment 

Degradation 

The change in climate variable of rainfall, temperature and occurrence of 

extreme events have had significant impacts on the livelihoods, food 

security, water security, the environment and household incomes. An 

estimated per capital loss of N1.65 million equivalent to US$9.954.1 was 

incurred by Deltans in the past 30 years. 

These losses and impacts have been predicted to increase in the future. 

This study considered the impacts of temperature, rainfall and extreme 

events on agriculture, fisheries, forests and environment, water Health, 

energy and cross cutting sector. 
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1. Temperature: (excessive heat) 

The increase in temperature was reported for all the three ecological 

zones of fresh water swamp forest, lowland rainforest zone and 

mangrove swamp forest zones and has affected the sectors as follows: 

In Agriculture: it has led to retardation of plant growth reduction in 

yield for crops and livestock, increased germination failure, increased 

heat stress and hence lower farm labour productivity 

In Fisheries:Increase in temperature  has resulted in higher surface 

temperature and migration of fish to the deep sea depriving fish farmers 

of their livelihood and leading to shift from fish as a major occupation to 

secondary occupation for many inhabitants of the fresh water swamp 

and mangrove forest zones. 

In forestry and Environment:Increase in temperature  led to heat stress 

and decreased forest productivity, reduced availability of forest 

resources such as fuel wood, wild fruit, ganis, timber and alteration of 

vegetation of the areas were gas is flared. 

* Increase in temperature has also increased the air pollution, GHG 

emission gas flaring emits 45 million tons of carbon dioxide equivalent 

into the atmosphere annually. 

* Increase in temperature has led to more forest fires during the dry 

season. 

* Increase in temperature has had negative impacts on organism, 

species, habitats, products and services of the ecosystem 

 

In Water Sector: increased temperature has led to: 

* Warmer coastal waters which may be linked to increased frequency 

and severity of storms and higher rainfall events. 
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* Increase in temperature has led to Loss of habitats for a number of 

temperature sensitive organism and increase in some undesirable algae 

blooms and pest species. 

 

In Health:Increase in temperature has led to increased fecundity of 

germ carrying insects such as mosquitoes, houseflies in an environment 

with poor sanitation and poor waste management and increase kidney 

problem. 

 

In Energy:Increase in temperature has led to increased pressure and 

demand for various energy sources in the cross cutting sector. 

 

2. Rain fall: (excessive rainfall, changing onset and ce ssation) 

The distorted rainfall patterns have affected the different sectors as 

follows: 

Agriculture:The distorted rainfall pattern has led to reduced agricultural 

productivity and output increased flooding in the fresh water swamp 

and mangrove ecological zones and erosion of farm lands in the lowland 

rain forest zones, leaching of soils and erosion, loss of income, increase 

in crop pests and animal disease. 

Fisheries: Distorted rainfall pattern has led to loss of fish habitats, 

siltation leading to reduced capacity of lakes/reservoirs, rivers filled with 

silt and smothering of mangroves. 

 

Forestry and Environment: Distorted rainfall pattern and increased 

rainfall have led to increased flooding of mangroves, which in turn has 
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led to root for some tree crops that are not water resistant and loss of 

forests. 

 

Water: Distorted rainfall pattern and excessive rainfall have led to 

increase in deposited waste material that have compromised the water 

quality of various water bodies, which become polluted by refuse, 

intrusion of toilet contents, sewages, debris, salt water intrusion and 

toxic waste from discriminately dumped drilling mud, drilling cutting, 

brine and waste water which may be produced together with crude oil. 

 

Health: Distorted rainfall pattern and excessive rainfall have lead to 

increase in fecundity and population of mosquitoes, houseflies and 

salmonella (the bacteria responsible for typhoid fever), increase in 

morbidity and mortality through water borne diseases such as malaria, 

diarrhea, foot rot and diabetic and liver problem. 

 

Energy: Distorted rainfall pattern and rainstorms have led to destruction 

of energy infrastructure and left many parts of the state without 

electricity from the national grid, dependence on inefficient generators 

that emit more GHGs, scarcity of fuel wood in some communities as well 

as interference with the energy supply process. 

 

Cross-cutting sector: The distorted rainfall pattern and excessive rainfall 

and storms have led to: 

* Deterioration and degradation of housing and human settlements in 

Delta State, flooding of private and commercial building leading to loss 

of personal properties. Also many low lying flats lands developed 
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stagnant water, release of unpleasant odors in the surrounding and 

creating breeding ground for mosquitoes, toads, frogs and salmonelia. 

* Increase gender gaps by making the already vulnerable group the 

women, more vulnerable as  incomes are loss and food becomes loss 

available 

* Destruction of roads as they develop pot holes and the earth roads 

become water logged and inaccessible by car or tucks. 

* Adverse impact on livelihood security as cost of living increased, 

marketing and production cost increased and food insecurity increases. 

 

3. Extreme Weather Events: The combined effects of extreme heat, 

rainfall rain and wind storms have led to extreme events that have 

affected the different sectors as follows. 

 

Agriculture: Extreme events have led to increasing: 

* Flooding with water reaching above window levels in some community 

overflowing of streams and Rivers particularly River Niger in September 

and October 2012, said to be worse since 48years, leading to loss of 

livelihood that depends on land and rainfall-crops and livestock were 

destroyed. 

* Rain and wind storm that have destroyed farms, crops, trees, houses, 

school building and electric polls. 

*The extreme rainfall of 2012 corresponds with the hottest temperature 

in Nigeria history as in 2012 temperature rose by 0.40C over and above 

the average temperature of 1961 to 1990 
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Fisheries: The extreme events culminated overflow of fish ponds and 

loss of invested capital, contamination fish habitats such that in Beneku 

for instance, dead fish were seen floating on the flood water along 

flooded streets and poor community member were seen harvesting 

them. 

 

Forestry and Environment: the extreme events have led to damage to 

the ecosystem topography and surface vegetation particularly in the oil 

bearing communities in the fresh water and mangrove swamp forest 

zones. The sector activities have led to deforestation. 

 

Water: The extreme events led to increase in water pollution by 

intrusion of effluents from sewages, industrial and oil production, 

domestic and human waste leading to death of fish and some sensitive 

biota on large scale. 

 

Health: The extreme events of excessive rainfall and (in particular 2012 

events) led to inundation of 218 communities in Delta State for over 20 

days leading to human death, death of livestock’s, crops, trees which 

decayed in the flood water along with garbage dumps and overflowing 

pit toilets. These led to pollution of domestic source of water causing 

outbreak of water borne disease, nuisance odours and skin problems. 

 

Energy: The extreme events led to mass destruction of electricity 

connections that left many communities out of electricity supply from 

the national grid. Fuel wood also became scarce. 
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Cross Cutting Sector: Extreme events led to: 

* Collapse of many houses, living many cracked with gaping holes on the 

wall and destruction of houses properties 

* Deepened poverty as many lost livelihoods and their life saving in the 

extreme flood of 2012. 

* Gender inequality increased as the poor were made poorer by the 

flood with women being worse off. 

 

Objective 2: 

2.0 Vulnerability of household and communities in Delta State to climate 

change. 

2.1 Magnitude of Regional Climate Parameters. 

Temperature 

Temperatures in Warri and Asaba have increased annually by 0.0192oc and 

0.0226oc, respectively,which amounts to a cumulative total of 0.96oc and 1.13oc, 

respectively over fifty (50) year period. Average temperature for Warri and Asaba 

were 31.4oc and 33.26oc, respectively. The number of days with temperature 

higher than the historical average has increased by as high as 26 days in a month 

for Asaba, 21days for Agbor, 21days for Burutu and 20 days in Warri. Maximum 

temperature are getting higher while the minimum temperatures are getting 

lower as the day times are getting hotter and night times are getting colder 

Rainfall: 

Using data from NIMET the trend of rainfall over time rainfall in Warri has 

declined by 0.053mm annually between 1971 and 2009, while rainfall had 
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increased by 0.067mm annually. Further analysis of seasonal patterns of rainfall 

showed that rainfall increased in the months of January, July, October and 

November and declined in the months of February March, April, May, June, 

August and September. 

The results corroborate the observation from households and communities. 

Future climate change: forecast by BNRCC for 2000 to 2100 using Global Climate 

models showed that temperatures, rainfall and occurrence of extreme climate 

events will increase in all three ecological zones. 

Rainfall has been predicted by this model to increase by 2mm/day in all ecological 

zones of Delta State from 2000 to 2100 and that extreme rainfall will increase and 

length of the raining season will increase. Number of days with 35oc and above 

will increase. 

2.2 Factors Driving Vulnerability to impacts of climate change in Delta State 

include: 

* Contiguity to water bodies particularly River Niger. 

* Gas flaring that has let to extra heat and high concentration of GHG. 

* Dependence on rainfed agriculture 

* High Industrial and human activities in the state including crude oil exploration 

and exploitation activities. 

* Deforestation and over exploitation of forest resources. 

* Absence of shoreline/ river bank protection. 

* Slash and burn farming practice, use of chemical fertilizers and weed control 

chemicals, burning of solid waste.  
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* High poverty levels 

* Ignorance of climate change- causes and remediation 

* Lack of early warning system 

* Non enforcement of environmental laws. 

* Poor drainage of communities and cities. 

2.3 Assessment of level of vulnerability to climate change in Delta State. 

Outcome vulnerability analysis of Delta State considered three components of 

exposure, sensitivity and adaptive capacity using indices/ element drawn from 

observed data on socio-economic, environmental and other factors. The three 

ecological zones of Delta State were found to be extremely vulnerable to 

excessive heat, high rate of deforestation extreme rainfall in the past 30years, 

absence of centralized or agricultural practices, poor drainage changes in 

vegetation as a result of changes. 

In temperature and rainfall, low coping skill and low enforcement of 

environmental laws/regulation. The mangrove forest zone had extreme 

vulnerability in contiguity to River Niger while the fresh water zone had significant 

vulnerability. The mangrove and fresh water zones had significant vulnerability to 

climate change with a weighted vulnerability score of 60.5%. The mangrove 

swamp and fresh water swamp forest zones had weighted vulnerability scores of 

69.8% and 65.6%, respectively and were adjudged to have significant 

vulnerability, while the rainforest zones has a weighted score of 53.7% and was 

adjudged to have moderate vulnerability to climate change. The result obtained 

satisfied a priori expectation. 

Objective 3 
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3.0 Appropriate Green House Gas Mitigation on and Climate Change 

Adaptation Options for Delta State 

Over the years communities in Delta State have adopted various coping and 

adaptation strategies ranging from the use of sand bags, sand filling, tree planting 

in few cases change of plant time off farm season income generating activities to 

construction of dykes round fish ponds and shoreline protection which could not 

withstand the tropical rain storm and flooding of October 2012. The following 

GHG mitigation and climate change adaptation options were identified for the 

various sectors. 

Agriculture 

One important adaptation option identified for agriculture was the introduction 

of farm field school where issues on climate change, how it affected the farmer, 

how the farm practices can be altered to mitigate the GHG and alternative to 

slash and burn, cassava and yam multiplication development of tree nurseries and 

other technologies will be taught to farmers in farm environment. 

GHG Mitigation: Farmers will be taught how to produce compost manure from 

cut fresh vegetation and other farm generated biomas. 

Fisheries 

Adaptation Option:  

There is need to construct dykes, barriers and fish ponds/lakes with ditches to 

trap fish during flooding and to prevent fish stock and fish species from moving 

away to the deep sea. 

Mitigation: 
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Management of fish ponds should be efficient to avoid anaerobic conditions that 

enhance emission of green house gases in the fish ponds. 

Forest and Environment: 

Adaptation: forest policy development and enforcement are imperative in Delta 

State. 

Management of waste both liquid and solid waste are essential to effectively 

adapt to climate change. The principle of reduce; reuse and recyle should be 

adopted. 

Mitigation: Plant more trees to sequester carbon and develop effective carbon 

sinks. 

Water 

Adaptation: rain and flood water harvesting during the peak rainfall season to 

secure water for domestic and other uses long after the rain have ceased. Also 

clear canals, drainages and obstruction to natural water ways. 

Mitigation: Use wetlands for farming and other activities to avoid the presence of 

stagnant water bodies that could become breeding grounds for mosquitoes and 

provide anaerobic conditions for greenhouses gas emissions 

 

Health: 

Adaptation: Encourage Deltans to use treated mosquitoes net, boil their water 

before consumptions and improve their nutritional status by consuming balanced 

diet with good mixture of food with proteins, carbohydrates, fats, vitamins and 

minerals. 
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Mitigation: Avoid indiscriminate disposal of waste. Develop liquid, solid waste, 

effluent and sewage disposal standards and enforce them. 

Energy: 

Capacity building, Research and Development (R &D) should be sponsored for 

development of alternative clean and green energy, such as biogas, biofuels, solar 

and wind energy. Biofuels from plants that compete with the use of land for food 

are however not suited for Delta State because their production puts extra 

demand on already attenuated land for production of food in the state. 

Production of biofuels from exotic plants, such as, the water hyacinth which 

currently constitutes a menace on our water ways is highly encouraged. Delta 

state should advocate for abrogation of Laws that incapacitate the state from 

taking action to stop gas flaring. 

Mitigation: Reduce the use of energy and fossil fuel by using more fuel efficient 

cars, energy efficient washing machines and refrigerators, walking and using 

bicycles for short distance journeys, use CFLs, always switch off lights and 

electrical equipment when not in use, use clean and green energy sources. 

Capture the natural gas that is currently being flared and use it to generate 

electricity for many Deltans that are currently without access to efficient supply of 

electricity from the national grid. 

Cross Cutting Sector 

Adaptation 

 To improve livelihood security by resettling households who have lost 

homes and means of livelihood in areas less prone to climate hazards, 

diversify income sources, provide cash transfers/ grants, credit and loan 

scheme for victim of climate related hazard, widows, orphans and 
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physically challenged people in affected communities provide seeds and 

seedling. 

 Establish insurance scheme for farmers to insure against risks 

 Build more solid roads and transport infrastructure that can withstand the 

onslaught of extreme climate events predicted for the future. 

 Engage legislators to make policy against deforestation. 

 Encourage women, men and youth Association as pressure groups 

Objective 4 

4.0: Constraints to Adaptation and Mitigation: 

The following were identified as the major constraints to adaptation and 

mitigation: 

 Access to land constrained by availability of land, high cost of land, 

ownership structure. 

 Lack of access to credit facility, serious cash crunch due to loss farm and 

farm produce as well as livestock 

 High cost of modern irrigation facilities 

 Poor access to farm inputs and improved seeds technology poor extension 

service delivery and high cost of improved varieties. 

 Scarcity of farm labour, resultant high cost of labour 

 Lack of access to weather forecast, lack of early warning system, lack of 

knowledge of climate change causes and hoe to adapt or mitigate GHGs. 

 Absence of Government and other agencies’ involvement in intervening in 

the problem and challenges, household faced as a result of climate change. 

 Water, soil and air pollution due to crude oil exploration and exploitation 

activities are major constraints to adaptive capacity. 
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 Lack of capital to start life again after an awful experience of climate 

hazard. 

 Lack of capacity of extension agents and Non Government Organization, 

Community Based Organizations and Faith Based Organization to build 

resilience of farmers on climate change impacts.   

7.2 Recommendations and Implications for evidence based policy setting and 

programme planning 

On the strength of available evidence uncovered by this study the following 

recommendations have been made: 

1. Climate Change Department 

The mandate of the climate change unit (CCU) currently under the Ministry 

of Environment should be enhanced to the status of a Climate Change 

Department in the Ministry of Environment to conform to the structure at 

the Federal level to: 

 

2 Lead and provide strong coordination for all the climate change adaptation 

and mitigation activities in Delta State across all state ministries. 

3 Collect, analyze and report on data that will facilitate evidence based policy 

making 

4 Ensure that climate change adaptation and mitigation is mainstreamed into 

annual state budget. 

5 Create an enabling environment for the organized private sector to invest in 

climate change adaptation and mitigation. 

6 Work with the civil society organization, organized private sector, Local 

Government to implement the adaptation and mitigation activities as laid out 

in state policy on climate change. 
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7 Build needed capacities for effective adaptation to climate change GHG and 

mitigation using as much local content as are available 

8 Monitor and evaluate activities on climate change adaptation and report 

annually to the stage Government and the general public. 

9 Leverage funds from international sources such as Global Environmental fund 

(GEF), R20, the Green Fund, the Adaptation Fund under the Kyoto Protocol, 

the Convention Biological Diversity (CBD), the United Nations Convention to 

combat Desertification and the CDM. 

2 Develop Policy 

a. Develop Policy for climate change in Delta State by adapting the Federal 

Government Policy on climate change according to the state needs and 

incorporate the roles of a climate change department, Local Government 

Authorities, Councilors, Community Development committees, organized 

Private Sectors, CSOs (NGOs, CBOs, FBDs) and international Organizations. 

b. Review existing relevant policies, laws, programmes and project including 

the state vision 20:20, modify them where relevant gaps exist and 

mainstream adaptation of climate change and mitigation of GHGs into all, 

existing and new plans, vision statements, sectorial policies and land use 

plans in view of climate change. 

c. The state should strengthen the implementation of all existing and new 

policies, laws, programmes and projects in order to reduce the states 

vulnerability to climate change and environmental degradation. 

3. Develop a data base: 

 The state should invest in climate science and modeling and undertake, 

support research, generation and dissemination of information and data on 
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climate change, GHG Mitigation and adaptation to climate change. As 

advised by BNRCC, 2011a, data bases need to be developed for the 

following: 

i. Climate forecasting and climate scenarios data (transformation of GCM 

data into local climate scenarios based on regional climate modeling). 

j. Information and for establishing baseline scenarios for at least 50-year time 

segments. 

k. Historical data linking past climates with vulnerability in each sector/theme 

(from state to community level) 

l. Data on sector-specific and socio-economic vulnerability and impacts across 

various spatial dimension, scenario, socioeconomic models of Delta State 

future growth path, and integrated assessment models (as impacts or 

actions in one sector affect other sector). 

m. Long-term data on sea level rise and on the rate of land subsidence in 

coastal areas. 

n. Data for comprehensive analysis of flooding episodes 

o. Learn from international initiatives that have been successful in mitigation 

GHGs and adapting to climate change through study tours, conferences and 

seminars. 

p. Set up weather stations in every Local Government headquarter to 

generate weather data that are more spatially disintegrated. 

4. Build capacities: train and develop skills for alternative green and clean energy 

sources using local content. For instance in India grandmothers were taught to 

produce solar lamps for use in their homes, women have also been taught in 

the Eastern African countries to make solar lamps. Delta State could do that 

and even more. Artisanal harvesting of methane from kitchen waste is already 
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being carried out by a Delta State Engineer using artisan developed digesters 

and other equipment that are locally sourced. This effort should be supported 

and enhanced by further training of the Engineer and others who are willing to 

be involved in the project. 

5. Develop an “actionable” action plan for mitigation of GHG and adaption to 

biophysical impacts of climate change including information on least cost 

approaches. 

6. Create enabling environment for the organized private sector and 

international donor organization to invest in climate change adaptation and 

GHG mitigation efforts. 

7. Create budget head for climate change in the budget. 

8. Undertake implementation of new strategic programmes as discussed in 

chapter three of this report for the agricultural, fisheries, forestry and 

Environment water, health, energy and the cross cutting sector. 

7.3 Recommendation for the interim (short term intervention) 

There is a need for urgent action to be taken in the interim because of the 

recent flooding event that submerged many communities and because of 

the prediction by the NIMET that the tropical rainstorm that led to extreme 

rainfall and flooding of September/October 2012 will increase its impacts in 

2013. The following are recommended: 

1. Set aside funds for intervention in emergency situation related to climate 

change. 

2. Set up emergency combat agency/ task force to ensure that action is taken 

to save lives and property. 
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3. Provide early warning information system for communities living in flood 

prone areas on the minimum distance between their homes and the river 

bank/coast. The safety boundaries should be delineated and the 

communities duly advised to stay within the safe spaces. 

4. Commence public education, through media engagement on causes of 

climate change, how individual contribute to it, how it affects individual and 

the earth where we all live and what we can do to mitigate GHG and adapt 

to climate change impact and the need for insurance. 

5. Undertake housing project to resettle, displaced persons and the very poor 

who are now living in houses that have cracked and have gaping holes as a 

result of the recent flood event of 2012. 

6. Provide seeds and seedling for affected farmers to begin their lives again. 

7. Provide grants/cash transfers and credit (through Delta Microcredit 

programme to victims of the flood and wind storms as this will enhance 

food and human security in affected areas 

8. Widows, orphans and physically challenged in the affected areas should be 

identified and assisted with cash transfer and scholarships where 

necessary. 

9. Develop an insurance programme for farming to insure against risk of 

possible future losses of output. Individuals should be encouraged to insure 

their enterprises, homes and personal property against risks of flooding. 

10. Soil rehabilitation plans should be put in place and soil experts should be 

engaged to test the soil for contamination and recommend appropriate 

actions. 

11. Provide early warning information for communities whose sources of 

drinking and cooking water are contaminated by hydrocarbons to avoid the 

sources. Test the level of contamination and treat the water were possible. 
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12 There are reports of oil spills on the soil and water in oil producing 

communities. Exposure to these could lead to long-term health 

consequences. To protect public health, there is need to establish systematic 

monitoring around all contaminated sites in order to provide early warming 

of contaminant migration to ground water or to other locations as a result of 

flooding. 

13.  A public health registry should be established for Delta State populations in 

Asaba, Abigborodo, Ugboritobo, Ibada Elume, Owanta, Oko Amakom, Ezi, 

Iwhrekan, etc for high concentration of heavy metals – above recommended 

levels- in their drinking water to track health trends and take action where 

climate change impacts relating to excessive heat, consumption fish, food 

and water from crude oil polluted sites. 

CONCLUSION: It is clear from the TACC biophysical and socio-economic 

assessment of the nexus between climate change and environmental degradation 

that global warming has taken place within Delta State and that its impact on 

climate has become quite profound and demands a well-articulated strategy to 

mitigate the GHG and help Deltans adapt to the inevitable impacts of climate 

change. The warming within the territory has adversely affected the rainfall 

patterns, seasons, the volume of rainfall, level of flooding, erosion, sea levels, the 

vegetation, storms and heat waves. These changes have been responsible for 

intense sunshine accompanied by excessive heat, increasing extreme flooding 

events experienced by communities living close to the River Niger, Forcados, 

Warri River, River Ethiope and others, destruction of physical infrastructure by 

rain storm, wind storm, flooding, loss of the Delta’s rich biodiversity, crops, 

livestock and human lives. It has also been found in this study that activities of the 

oil companies have contributed to the warming in Delta State through 
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deforestation, water and soil pollution and compromise of air and water quality 

through continued flaring of associated natural gas. In all communities in Delta 

State the changes in climate conditions over time have had pervasive impact on 

the income and livelihoods of households, Health, fisheries, water, agricultural 

production and productivity, forests, incomes and physical infrastructure in Delta 

State. 
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APPENDICES 

Appendix 1: List of Researchers and climate change team members 

S/N Name of 

Respondent/Ministr

y/Agency 

Locations CCU Member 

1. Dr. Samuel Mesike (1) Asaba-Urban Centre, 

(2) Oshimili North LGA 

Community-Illah 

Mr Andrew 

Ojeblenu 

08067646353 

2. Albert Ofuoku (3) Ughelli South LGA- Eghreka 

(4) Warri SW LGA-Ogbe-ijaw 

Mrs. Ohwevwo 

Rose 

0803563518 

3. Emmanuel 

Ugohukwu Osakwuni 

(5) Ndokwa East-Beneku 

Community 

(6)  Ndokwa West: Ikilibi 

Community 

Egwunatum 

Anslem 

4. Dr Uche Uzokwe (7) Ethiope East: KoKori 

(8) Aniocha North; Ezi 

Community 

Ekakitie Ufuoma 

5. Dr Solomon Ebewore (9) Urwie LGA: Ekpan 

(10) Sapele LGA: Ibada- elume 

Sylvester 

Ofuyekpone 

6 Mr Ifeanyi Charlse 

Aghaulor 

(11) Ika NE:Owanta Community 

(12) Ika South: Abavo 

Community 

Anthony Ehikwe 
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7. Rev Ovarhe Joseph 

O. 

(13) Patani LGA- Patani 

Community 

(14) Isoko South LGA: Uzere 

 

Anthony Ehikwe 

8. Dr Sunday Efe (15) Warri North: Abigborode 

(16) Ethiope West: Mosogar 

Anslem 

08038739042 

9. Dr Felix Achoja (17) Warri Urban- Ajamimogha 

(18) Udu Lga-Emadaja 

Community 

Felix ogirisen 

08063760550 

10 Dr. P.C. Ajieh (19) Oshimili South- Oko-

Amakom 

(20) Aniocha South-Utulu 

Mrs P.N Okuchi 
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APPENDIX 2.I: Summary result of the mean concentrations of the gas parameters 

 

Source: TACC Air quality Test  

 

 

 

 

Locations 

Gas Parameters (All measured in ppm except where specify) 

CO2 CO NO2 H2S HCN CH4 (%) Cl VOCs SO2 
H2O 

(%RH) 

Oko 
Amakon 

215 2.16 0.02 0.002 0.014 1.08 0.01 2.33 0.001 62 

Utagba 214 3.67 0.08 0.001 0.005 0.96 0.01 5.28 0.01 68 

Abavo 200 3.46 0.09 ND 0.002 0.71 0.01 4.17 0.001 61 

Owanta 194 3.08 0.17 ND 0.002 0.45 0.01 3.8 0.001 59 

Illah 216 3.32 0.07 0.001 0.001 0.37 0.01 3.83 0.001 66 

Ekpan 392 13.8 0.38 0.002 0.026 1.61 0.02 12.14 0.024 74 

Patani 231 6.68 0.08 0.002 0.001 0.81 0.01 3.48 0.002 61 

Beneku 229 4.29 0.02 0.001 0.001 0.68 0.01 1.43 0.002 67 

Mosogar 292 7.94 0.07 0.001 0.001 0.87 ND 5.69 0.015 70 

Emadaja 191 2.98 0.04 0.002 0.001 0.58 0.01 1.44 0.001 64 

Abigborodo 180 2.05 0.01 0.003 0.012 0.97 0.01 1.02 0.016 61 

Uzere 229 3.22 0.05 0.007 0.003 0.75 ND 3.15 0.019 57 

Ezi 181 3.03 0.06 0.001 0.001 0.45 0.01 3.63 0.013 68 

Kokori 227 4.91 0.02 0.001 0.001 0.52 0.01 2.37 0.021 64 

Ogbe-Ijor 292 5.51 0.028 0.001 0.015 1.49 0.01 7.08 0.022 60 

Ajamimogh
a 

372 14.03 0.28 0.002 0.013 1.02 0.02 10.01 0.002 63 

Ughelli 345 11.13 0.23 0.001 0.012 1.06 0.03 7.63 0.02 58 

Asaba 300 7.94 0.14 0.001 0.001 0.76 0.01 7.28 0.024 61 

Sapele 358 15.04 0.37 0.002 0.015 1.52 0.12 8.02 0.023 61 

Ogwashi-
Uku 

303 9.65 0.12 0.002 0.002 0.61 0.01 4.31 0.02 58 

MEAN 
VALUES 

258 
±68 

6.39 
±4.23 

0.12 
±0.11 

0.002 
±0.001 

0.006 
±0.007 

0.86 
±0.36 

0.02 
±0.03 

4.90 
±2.98 

0.012 
±0.009 

63 
±5 

FEPA LIMIT 280 10 0.05 0.008 0.01 - 0.03 - 0.05 - 
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APPENDIX 2.12: Air Quality Index of the ambient air of Delta State 
Air Quality Index Analysis of Some gases According to Locations 

Locations Gas Parameters expressed in AQI 

CO2 CO NO2 H2S HCN Cl2 SO2 

Oko Amakon 77 22 48 28 136 33 3 

Utagba 76 37 152 13 46 33 21 

Abavo 72 35 172 - 15 33 2 

Owanta 69 31 332 - 16 33 2 

Illah 77 33 140 13 13 33 2 

Ekpan 142 138 768 25 264 60 49 

Patani 83 67 156 28 10 44 3 

Beneku 82 43 33 13 13 33 4 

Mosogar 104 79 136 17 10 - 30 

Emadaja 68 44 72 25 13 33 2 

Abigborodo 64 21 25 41 123 33 32 

Uzere 82 42 92 90 30 - 38 

Ezi 65 30 116 13 10 33 26 

Kokori 81 49 40 16 14 33 42 

Ogbeijor 104 55 55 17 146 40 44 

Ajmimogha 133 140 568 20 126 53 3 

Ughelli 123 111 464 18 124 113 40 

Asaba 107     79 284 16 13 40 47 

Sapele 128 150 780 28 145 397 46 

Ogwuashi-Uku 108 196 248 19 15 42 31 

Air Quality Index Rating Table 

AQI Descriptor AQI Rating 
0 – 50 Very Good A 
51 – 100 Moderate B 
101 – 150 Unhealthy for sensitive groups C 
151 – 200 Unhealthy  D 
201 – 300 Very unhealthy E 
301 – 400  Hazardous warning  F 
401 – 500  Hazardous emergency G 
≥ 501  Hazardous serious harm H 

Source: TACC Air quality Test 

 
 
 
 
 
 
APPENDIX 2.2:  
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Soil Chemical properties in communities 

comm..pH  %OC  %N     P        K      Ca      Mg     Na   ECEC   Zn    Cu     Mn       Fe 

                (H2O)                        (ppm)  ------------cmol/kg--------------   ----------ppm--------- 

Mosogar    5.6    1.49 0.148  24.11  0.17   3.62    0.95   0.11   4.85  18.27  1.37   101.49  181.89 

Mososar    5.6    1.49    0.110    4.11  0.13   1.49    0.59    0.11   2.42    5.30  1.79     25.68  148.04 

Owanta     5.3    1.09   0.110     4.82  0.26   1.25   0.50     0.12   2.13    2.95  0.70      4.53   242.75 

Owanta     5.8    1.30   0.125   16.17  0.36   2.60   0.75     0.12   3.82  36.84  1.66    46.59   185.25 

Abavo       7.5    1.37   0.134   57.54  0.63   5.45   3.05     0.13   9.27  19.73  1.37    76.56   160.89 

Abavo       6.2    2.00   0.198   12.85  0.54   3.74   2.06     0.10   6.45    1.37  1.37    46.84   143.30 

Beneku     5.0    1.70   0.168   11.96  0.20   2.70   0.88     0.12   3.89  14.02  1.08    30.72   350.99 

Beneku     5.4    1.84   0.183   29.27  0.50   3.87   1.15     0.11   5.64  14.36  1.37    39.53   334.75 

Ikilibi       6.3   1.52   0.154 101.27  0.31   4.03   1.10     0.11   5.56  88.16  1.08    28.45   202.16 

Ikilibi       5.2   1.06   0.110     7.54  0.22   1.22   0.38     0.10   1.92   4.97   0.79      4.02   181.19 

Asaba        5.6   2.16   0.215   11.49  0.23   4.95   1.14     0.08   6.40 14.03   1.08   132.58   117.91 

Asaba        6.6   1.52   0.152     1.08  0.16   1.72   0.45     0.07   2.39 14.03    1.37  162.73   154.89 

Oko 1        5.1   0.85   0.083    0.94   0.39   3.73   0.69     0.07   4.97  2.72     0.79  134.80   148.17                                                                                     

Oko 11      5.0   0.52   0.052    0.59   0.15   2.12   0.84     0.09   3.20  8.60     0.50  161.26   110.06                                                                           

Illah           5.6   1.01   0.110    0.69   0.13  0.87    0.06     0.09   1.14  4.98     1.37     7.35   338.70 

Illah           4.6   1.17   0.116    2.16   0.17  2.91    1.01     0.09   4.43 10.86    0.05  190.45  133.60 

Ogwa         5.6   1.40  0.139    1.70   0.31  2.53    0.47     0.09   3.40  50.67   1.08  194.44  141.44 

Ogwa         5.8   0.84  0.083    0.34   0.17  2.62    0.88     0.09   3.75  11.31   0.50  194.02  111.18 

Ezi             5.9    0.95  0.095    3.99   0.24  1.40    0.52     0.08  2.36   6.79     0.79  13.85    362.06                                                                                                

Ezi             6.2    0.72  0.072    0.58   0.22  3.70    1.28     0.09  5.28   6.34     0.79  51.02    468.70 

Source: TACC Soil quality Test 

 

 

 

 

APENDIX 2.21 Soil analytical result 
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Communities pH O.C       Mn       Fe        Cu        Zn        Pb        Cr        Ni       Co     Cd 

                  (H2O)   %--------------------------------------ppm--------------------------------------------- 

Ekpan          7.1   9.66      9.35     117.0    14.96    28.9     55.85     59.35    16.65   0.0   1.55            

Ekpan          6.1   10.06   11.39    147.7    19.99    47.8     77.80     98.8764.76   0.0   7.58                      

Elume          5.2  21.53   19.70     628.0    15.26     3.58    50.75     75.05    10.15   0.0   2.45                     

Elume          5.4  13.52   19.90     153.0      1.56   13.81    25.70     82.10    15.70   0.0  10.15                         

Uzere           5.7    2.21   11.40     146.0    14.48     1.17    37.50     17.50    52.15   0.0    9.30 

Uzere           6.3   4.28    19.44     246.1    19.00     6.11    30.57     27.58    66.14   0.0   19.22 

Patani           5.8   3.59    14.70      74.0     15.23     0.86    44.70     29.30    60.650.0  10.95 

Patani           6.5   5.54    17.34      78.9     22.54     6.77    77.78     20.69    80.600.0  12.98 

Ighwreka      5.3  13.80    1.50     353.0     15.74     0.79    37.00     61.65    23.60   0.0  12.85 

Ighwreka      4.9  26.86    0.77     412.1     10.44     1.88    30.09     71.00    12.76   0.0  43.56 

Ogbe-Ijoh     6.9  14.08  12.30    216.0       0.74       1.73   25.20    78.30     38.70   0.0   7.85 

Ogbe-Ijoh     6.4  11.00  19.34    310.5       9.32       9.89   54.24    88.3358.43   0.0   7.00 

Ugbori-Tobo 5.8 4.14    12.40     168.0     14.53     0.69    56.90     51.25   35.30     0.0   9.00    

Ugbori-Tobo 5.6 3.15    17.46     187.0     18.21     7.02    56.32     57.20   34.36     0.0  12.06 

Kokori          6.6  25.39  70.00    199.0      16.01     5.00    45.55     66.36    11.05    0.0   7.50              

Kokori          6.3  23.34  76.10    299.0      14.01    10.00    40.50     60.33   10.09    0.0   8.90              

Abibgorodo 6.4  11.09    4.30    291.00       4.51    21.40   30.90      8.60     11.10    6.40 17.05 

Abigborodo 5.8    6.65    4.70    69.30         3.53    10.80   27.25      7.40     40.05    5.05 16.95 

Source: TACC Soil quality Test 

 

 

 

 

 
APPENDIX 2.3 Water analysis 



224 
 

locations  Source   Mn        Fe        Cu        Zn        Pb        Cr        Ni        Co       Se        Cd 

                                 ------------------------------------------ppm------------------------------------------- 

Ogbe-Ijoh  BH      0.02       0.00      0.00     0.08      0.00      0.00     0.00     0.00      0.00     0.00 

Ogbe-Ijoh River    0.02       0.00      0.00     0.01      0.00      0.00     0.00     0.00      0.00     0.00 

Beneku      BH      0.04       0.00      0.00     0.05      0.00      0.00     0.00     0.00      0.00     0.00 

Beneku    River     0.02       0.00      0.00     0.02      0.00      0.00     0.00     0.00      0.00     0.00 

Iwhrenka  Well     0.02       0.00      0.00     0.06      0.00      0.00     0.00     0.00      0.00     0.00 

Iwhrenka  BH       0.02       0.00      0.17     0.02      0.00      0.00     0.00     0.00      0.00     0.00 

Abavo      BH       0.02       0.00      0.00     0.02      0.00      0.00     0.00     0.00      0.00     0.00 

Abavo     Tank      0.02       0.00      0.00     0.02      0.00      0.00     0.00     0.00      0.00     0.00 

Elume     Well       0.02       0.25      0.00     0.02      0.00       0.00     0.00     0.00      0.00     0.00 

Elume     Well       0.02       0.13      0.00     0.01      0.00       0.00     0.00     0.00      0.00     0.00 

Patani      BH        0.02       0.00      0.03     0.01      0.00       0.00     0.00     0.00      0.00     0.00 

Patani     Well       0.14       0.00      0.03     0.04      0.00       0.00     0.00     0.00      0.00     0.00 

Emedadja Well     0.04       0.00      0.03     0.02      0.00       0.00     0.00     0.00      0.00    0.00 

Emedadja  BH0.14       0.05      0.00     0.02      0.00      0.00     0.00      0.00      0.00    0.00 

Uzere     BH          0.27       0.00      0.00     0.02      0.00      0.00     0.00      0.00     0.00     0.00 

Uzere     Well        0.04       0.00      0.00     0.01      0.00      0.00     0.00      0.00     0.00     0.00 

Mosogar Well       0.08       0.00      0.00     0.04      0.00      0.00     0.00      0.00      0.00     0.00 

Mosogar Well       0.06       0.00      0.03     0.02      0.00      0.00     0.00      0.00      0.00     0.00 

Kokori    Well       0.06       0.05      0.03     0.02      0.00      0.00     0.00      0.00      0.00     0.00 

Kokori    BH         0.04       0.00      0.00     0.04      0.00      0.00     0.00      0.00      0.00     0.00 

Owanta River       0.02       0.00      0.03     0.02      0.00       0.00     0.00     0.00      0.00      0.00 

Owanta  BH         0.02       0.09      0.00     0.01      0.00       0.00     0.00     0.00      0.00      0.00 

Uvwie    BH         0.02       0.00      0.00     0.04      0.00       0.00     0.00     0.00      0.00      0.00 

Uvwie   Well        0.02       0.00      0.00     0.07      0.00       0.00     0.00     0.00      0.00      0.00 

 

 

Continuation of Table 4  (Water samples analysis) 
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locations  Source   Mn        Fe        Cu        Zn        Pb        Cr        Ni        Co       Se        Cd 

                                 ------------------------------------------ppm------------------------------------------- 

Ugbori  River       0.02        0.05      0.03    0.02      0.00       0.00     0.00     0.00      0.00      0.00 

Ugbori   BH         0.23        0.00      0.00    0.06      0.00       0.00     0.00     0.00      0.00      0.00 

Ikilibi    River       0.02       0.00      0.00     0.04      0.00      0.00     0.00      0.00      0.00     0.00 

Ikilibi    BH          0.04       0.00      0.00     0.06      0.00      0.00     0.00      0.00      0.00     0.00 

Abigbo BH           0.91      0.00      0.09     0.02      0.15      0.01     0.12      0.03      0.00     0.03 

Abigbo Well         0.00      0.00      0.11     0.01      0.11      0.09     0.12      0.03      0.00     0.01 

Illah      BH           0.07     0.00      0.02     0.03      0.06      0.06     0.01      0.01      0.00     0.04 

Illah      BH          0.00      0.00      0.14     0.02      0.01      0.10     0.04      0.00      0.00     0.05 

Asaba   BH          0.00      0.00      0.15     0.01      0.30      0.05     0.17      0.01      0.00     0.04 

Asaba   BH          0.01      0.00      0.15     0.02      0.30      0.14     0.19      0.04      0.00     0.04 

Oko      BH          0.05      0.00      0.17     0.01      0.21      0.31     0.09      0.04      0.00     0.07 

Oko      BH          0.01      0.00      0.18     0.02      0.01       0.09     0.07      0.04      0.00     0.05 

Ezi       BH          0.07      0.00      0.02     0.03      0.06       0.06     0.01      0.01      0.00     0.04                                                                                            

Ezi       BH          0.02      0.01      0.15     0.02      0.20       0.14     0.19      0.04      0.00     0.04                                                              

Ogwa  BH          0.02      0.00      0.14     0.02      0.01       0.10     0.34      0.03      0.00     0.05                                                                        

Ogwa  BH           0.01      0.00      0.12     0.02      0.06       0.05     0.07      0.05      0.00     0.05 
Legend: BH - bore hole 

Source: TACC Water quality Test 
 

 

 

 

 

 

 

APPENDIX 4.3: Scoring Vulnerability to climate change in Delta State by Ecological zones 

S/ FACTORS DELTA FRESH LOWLAND MANGRO
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N
O 

ENHANCING 
VULNERABILITY TO 
CLIMATE CHANGE 

STATE WATER 
SWAMP 
FOREST 

RAIN 
FOREST 

VE 
SWAMP 
FOREST 

1 Average temperature 
for the area 

Max 320C 
Min 230C 

Max 310C 
Min250C 

Max 300C 
Min230C 

Max 310C 
Min250C 

2 Predicted Average 
temperature change 

+0.0210 C 
per year 

+0.01920 
C per year 

+0.02260 
C per year 

+0.01920 
C per year 

3 Average Rainfall in 
MM 

2762mm 
Pa 

2762m Pa 2762mm 
Pa 

2762mm 
Pa 

4 Predicted Average 
Rainfall change 

+4mm/day +4mm/da
y 

+4mm/da
y 

+4mm/da
y 

 EXPOSURE (E)  
FACTORS/ELEMENTS 
(weight 33.33%) 

Vulnerabili
ty Scores 

Vulnerabil
ity Scores 

Vulnerabi
lity Scores 

Vulnerabil
ity Scores 

1 Presence of crude oil 
facilities eg, wells, 
flow stations, e.t.c. 
Yes 

46.1 
 
 

33.3 54.5 50.0 

2 Land use- what are 
the 3 highest uses for 
land in the 
community?  

    

a. Farming (  )   61 66.1 66.5 48.3 

b. housing (  )  58.6 50.0 50 - 

c. crude oil (  )   12.6 16.7 18.8 1.7 

d. burrow pit (  )  5.7 - 5.7 - 

 e. forest reserves, (  )  22.8 16.7 14.3  

f. Others……  16.7 1.7 
(fishing) 

 

3 Is there Gas flaring in 
the community?  
Yes (  )   

36.3 49.5 31.4 48.3 

4 Closeness to River 
Niger or any river in 
the area- Less than 
10km 
 
 

43.7 66.8 59.8 100 
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5 How do you get 
water for farming, 
fishing, and livestock 
and domestic use? ( 
Tick (√) all correct 
answers) 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

a. Burrow pit 9.6 14.4 8.9% - 

b. River Niger, 
Ethiope or 
others 

18.8 22.8 17.2% 50 

c. Rainwater 85.1 53.3 89.4 50.0 

d. Fadama 0.8 16.7 2.5 0.0 

6 Flooding- do you 
experience flooding 
as a normal annual 
occurrence?  
Yes  

52.4 75.5 34.9 71.7 

8 Have you 
experienced any 
extreme flooding 
event in the past 30 
years- 
Yes 

59.4 85 55.3 50 

9 If Yes to question 8 
how many times in 
the past 30 years?1 
to 30 times- 

56.7 93.8 56.7 20 

10 If Yes to 8 when was 
the worst experience 
in the last 30 years? 
2012 

55.1 97 36.9 83.3 

11 Have you 
experienced sea level 
rise? 
 Yes  

18.4 28.9 18.6 1.7 

12 Have you 
experienced 
excessive heat in the 
past 30 year?  

89 97.8 84.7 100 
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Yes (        )   

13 Have you 
experienced extreme 
wind/rain storm in 
the past 30 years? 
YES 

79.4 96.1 70.8 100 

14 Is the forest near you 
being (cut down)/ 
destroyed?  
Yes. 

93 91.7 94.5 100 

15 Is there a 
government 
approved dump site 
in your community?  
 No(  ) 

90 82.2 79.2 98.4 

16 How do you handle 
cut vegetation and 
refuse  

a. Slash and burn  
 

 
 
98.6 

 
 
80.5 

 
 
86.9 

 
 
98.3 

17 How close are you to 
the coast 
a. Very  close (0 to 
10km) 
 

61.5 80.7 52.9 13.4 

18 If you are very close 
to the coast have you 
ever experienced 
land/mud slide Yes(  )  

11.8 12.8 15.5 0.0 

19 Have you 
experienced coastal 
erosion Yes (     ) 

14.7 13.3 8.1 50 

20 Do you have good 
drainage system in 
your community?  
No(              ) 

84.5 80.5 83.9 98.1 

21 Do you use 
herbicides in the 
community?  Yes (  )   

59.2 83.3 50.8 48.3 



229 
 

22 How many Gas 
flaring points in your 
community?  

34.9 49.5 25.3 48.3 

23 Do you use fertilizer? 
Yes 

54.5 58.9 45 100 

 Total 1385.0 1559.9 1291.9 1379.8 

Average 51.3 54.8 47.9 51.1 

Weighted average 
(33.33%) 

17.1 19.3 16.0 17.0 

B SENSITIVITY (S) –  
FACTORS/ELEMENTS      
(weight 33.33%) 

    

24 Has heat increased in 
the past 30 years? 
Yes (  )  

87.3 98.4 68.1 100 

25 Has Rainfall 
increased in the past 
30 years Yes (  )   

85.3 98.4 71 100 

26 Is raining season 
shorter or longer 
now? 
 
Longer 

 
 
 
54.3 
 

 
 
 
90 

 
 
 
60.8 

 
 
 
50 

Shorter 18.4 8.4 21.2 50 

27 Do you now 
experience changes 
in vegetation of you 
area with reference 
to loss of species and 
rapid deterioration in 
land cover? Yes (           
)   

92.4 97.8 88.3 100 

28 Is your community 
experiencing soil 
erosion or deposition 
of eroded materials 
that block water 
channels? Yes (  )   

83.1 97.8 75.9 48.3 

29 How often has 35 62.7 27.2 48.3 
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excessive rainfall 
washed away crops 
in your farms  
a. very often  

30 Have people been 
displaced from their 
homes by the 
overflow of the River 
Niger, Land slide, 
storms, and coastal 
erosion? Yes (  )  

  62 99.4 47.8 55.0 

36 Are people affected 
by heat stress as a 
result of increase in 
temperatures and 
humidity? Yes (  )   

87.8 98.9 79.5 100 

37 Have roads and other 
economic 
infrastructure been 
destroyed by 
extreme weather 
events eg flood? Yes (  
)   

86.1 100 79.5 53.3 

38 Have the number of 
deaths due to 
extreme weather 
events increased?  
Yes (    ) 

57.8 63.9 55.3 50 

39 What have you lost 
as a result of the 
change in average 
weather conditions 
in the past 30 years?  
Exchange rate N160 
to US$1 

N664,191,135.00 
or  
US $ 4,151,194.6 

   

40 How many people do 
you know have died 
as a result of extreme 
weather events in 
your community—

60.6 64 27.7 50 
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(flood)--Between 0 
and 109 deaths in a 
community. 

41 The status of 
available 
infrastructure  
a. Good tarred road 

- No 

 
49.1 

 
76.7 

 
45.8 

 
90 

b. Tarred  road with 
many bad spots  
YES 

73.5 82.2 70.4 91.7 

c. Earth roads that 
become 
inaccessible in 
the rainy season- 
Yes 

85.1 95.6 78.1 90.0 

d. Ferry not very 
strong- yes 

9.2 9.4 2.5 50.0 

e. Bridge-bad  6.2 3.9 8.9 0.0 

f. Good jetty- No 0.4 5.6 8.1 50.0 

42 Have you noticed the 
migration of fish to 
the deep sea or 
elsewhere? Yes( ) 

52.7 98.4 30.2 63.3 

43 Have you observed 
Loss of coastal and 
marine shell Fish  
resources- shrimps, 
crabs, lobster and 
mollusces Yes      

45.9 98.4 23.6 50.0 

     

 Total 1132.4 1351.6 969.9 1289.9 

 Average 59.6 71.1 51.1 67.9 

 Weighted average 
(33.33%) 

19.9 23.7 17.0 22.6 

C ADAPTIVE CAPACITY 
(A) 
FACTORS/ELEMENTS 
(weight 33.33%) 
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 A. NON- GOVERNACE 
FACTORS 
 

    

44 Is your source of 
income dependent 
on  
a. River Niger and 

other rivers  

 
 
45.2 

 
 
80 

 
 
36.5 

 
 
8.3 

b. Rainfall 54.9 87.8 38.0 83.3 

c. Weather 
conditions and  
others 

70.8 33.9 57.8 21.7 

45 What are the sources 
from where you can 
easily borrow money 
to improve your 
livelihood 
a. Osusu- local 

thrift savings 

 
 
 
 
80.3 

 
 
 
 
97.3 

 
 
 
 
91.9 

 
 
 
 
51.7 

b. Bank - - 4.0 - 

c. Delta state 
microcredit 
programme 

0.7 0.6 0.8 - 

d. Relatives  2.8 34 2.0 - 

e. Husband - - 0.6 - 

f. Wife 1.2  0.3 - 

g. cooperatives  16.1   

h. Others ---
Personal Savings 

6.9 16.7 - 48.3 

46 Are you skilled 
enough to continue 
life without much 
support from 
Government or 
others? No (     ) 

94.5 98.9 82.5 100 

47 Considering the 
effects of climate 
hazards on you and 
members of your 

89.4 99.5 82.5 100 
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community do you 
think you can cope or 
survive on your own? 
No(  ) 

48 B     GOVERNANCE 
FACTORS 
Is there political will 
to solve the 
problems you have 
identified? or No(  ) 

87.1 98.3 76.7 98.3 

49 Does the state have 
any arrangement for 
emergency response 
to rescue and assist 
persons affected by 
climate hazards? No (  
) 

72.9 54.4 31.7 53.3 

50 Are there laws 
against deforestation 
activities and 
pollution of our 
environment? No (  ) 

37.6 56.7 43.3 100 

51 Are the laws against 
indiscriminate 
dumping of wastes 
(Domestic and 
industrial) and 
deforestation 
enforced? No (  ) 

52.2 61.7 49.2 98.3 

52 Is the law against gas 
flaring enforced? No 
(  ) 

64.5 96.1 73.9 96.7 

53 Laws against 
pollution and 
remediation of 
polluted land, water 
and forests 
enforced? No (  ) 

87.5 98.3 80 100 

 Total 836.9 962.9 744.6 959.9 
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 Average 69.7 80.2 62.1 80.0 

 Weighted average 
(33.33%) 

23.3 26.8 20.7 26 

 Weighted 
Vulnerability scores = 
E + S + A 

60.3 69.8 53.7 65.6 

 Levels of 
Vulnerability 

Significant 
vulnerability 

Significant 
vulnerability 

Moderate 
vulnerability 

Significant 
vulnerability 

      

 




