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BIODIVERSITY & 
ECOSYSTEMS SERVICES 
• Why biodiversity is important? 

•  The wide variety of species on Earth, whether they're plants, animals or 
microscopic organisms, are vital to keep the world's many ecosystems 
healthy, balanced and thriving  

• — growing plants we can eat, trees we can shade under, and landscapes 
to use for everything from vacations to computer screensavers. 

• In other words, biodiversity ensures natural sustainability for all life on 
the planet  

• — think more abundant crops and fresher air, for example.  

• More than 3 billion people depend on marine and coastal biodiversity, 
while more than 1.6 billion people rely on forests for their livelihoods.  

• The loss of biodiversity affects the lives of more than 1 billion people 
living in drylands. 
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Human Population Growth 

and Biodiversity 
 Human population size, growth, density and migration 

are underlying causes of biodiversity loss.  

 Global population is projected to grow to anywhere 
between 8 billion and 11 billion by the middle of the 
century, with much of the growth expected to take place 
in the humid tropics 

 whose ecosystems harbour the planet’s richest forms of 
biodiversity.  
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Pressure on biodiversity 

Increased demand for goods and services to meet the 
needs of a growing population  

exert more pressure on the components of biodiversity—
ecosystems, genes and species.  

Slowing population growth will not only ease off 
pressure on biodiversity, but will also empower women 
and their families. 
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Links between Population and Biodiversity 
 

Population is recognized as an indirect driver of biodiversity loss 

…..as human demands for resources like food and fuel play a 
key role in driving biodiversity degradation 

primarily through the conversion of ecosystems to food production.  

Rapid increases in household numbers is associated with loss in 
biodiversity due to resource consumption and depletion 
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Loss of Species 

 Population size, growth and density are often 

regarded as important factors in explaining the loss of 

species. 

 Over-exploitation and habitat loss as a result of 

population and other pressures is likely to contribute 

to a high risk of extinction of plants and animals.  
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Effects of Rapid Population 

Growth  

 Habitat loss is generally greatest where population 

density is highest, and regions rich in endemic 

species have higher-than-average population 

densities and population growth rates. 

 Areas of rapid population growth overlay those with 

high numbers of threatened and vulnerable plant 

species  

 This is true in Africa and Nigeria in particular where 

people and threatened species are often 

concentrated within the same localities. 
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• Conversion of habitats, over-exploitation of 
resources, pollution, and climate change are 
four drivers which directly lead to biodiversity 
loss.  

• However, intermediate factors such as 
population growth can exacerbate the pressures 
caused by the direct drivers.  

• Continued population growth will interact with 
the direct drivers to create multiple pressures on 
biodiversity and ecosystems. 
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Anthropogenic Impacts on Ecosystems 

I. Human Population Growth and Natural 

Resources  

 A. Earth’s human population continues to 

 grow 

   1. Earth’s Carrying Capacity 

 a. Thomas Malthus 

 (late 1700’s)- studied 

 human population 

 growth and said was  

 growing faster than 

 Earth’s resources  
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b. Modern scientists use his observations and 

predictions when describing ecosystem’s carrying             

capacity  

c. Current human population is about 6 billion.   

d. Not sure what the limit (carrying capacity) is for 

size of human population. 
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2. Technology and Human Population 

 a. Humans have modified their environment 

 through agriculture, transportation, medical 

 advances, sanitation,etc.  This increased the 

 carrying capacity 
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b. Technologies have allowed Earth to  support far 

more people than imagined. 
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 B. The growing human population exerts pressure 

on Earth’s  natural resources 

  1. nonrenewable resources- they 

are used faster than they are 

formed (e.g. oil, natural gas, coal) 
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2. renewable resources- resources that cannot be 

used  up or can replenish themselves over time 

(e.g. wind energy, solar, lumber, etc.) 

 a. As human population continues to grow, 

 management of renewable and 

 nonrenewable resources will play important 

 role 

  
b. Today, Nigeria uses 

more resources and 

generates more waste than 

any other country in Africa 
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C. Effective management of Earth’s resources will 

help meet the needs of the future 

 1. Effects both current and future generations 

 2. Ecological footprint- The amount of land 

 necessary to produce and maintain enough 

 food and water, shelter, energy and waste 
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a. Varies from country to country (smaller in 

developing countries) 

b. Developing countries like China and India have 

smaller footprint per individual, but many more 

people  
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II. Air Quality  

 A. Pollutants accumulate in the air 

  1. Pollution- describes any undesirable

  factor, or pollutant, that is added to the 

  air, water, or soil 
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a. Effect can be immediate or delayed 

b. Effects may add up over time and disrupt 

functions of ecosystems 
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2. Smog and Ozone 

 a. Smog- type of air pollution caused by 

 interaction of sunlight with pollutants 

 produced by fossil fuel  emissions 

 

21 



b. Particulates- microscopic bits of dust, metal, 

and unburned fuel (1-10 microns in size) that are 

produced by many different industrial processes 
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c. Ozone- produced by reactions of nitrogen oxide 

and oxygen forming ozone (O3) 

 1). ozone harmful to organisms 

  2). Also forms 

important protective 

layer in atmosphere 

to protect against 

ultraviolet  rays 

found in sunlight 

 

23 



d. Acid Rain- chemicals from fossil fuel emissions 

can lead to formation of acid rain that can affect 

many environments 
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B. Air pollution is changing Earth’s biosphere 

 1. Scientists have been studying the periodic 

 changes in  Earths temperature and 

 relationship to carbon dioxide levels 
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2. Greenhouse effect- greenhouse gases act like 

insulator to slow loss of heat through atmosphere 

 a. Include: water vapour, carbon dioxide, 

 methane 

 b. Absorb infrared radiation trying to 

 escape into space from Earth’s surface 
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3. Global warming- the trend of increasing global 

temperatures 

 a. Changes are normal part of Earth’s climate 

 cycle 

 b. Human impact may be speeding up  

 production of greenhouse gasses and global 

 warming 
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c. Predict temperature increase of 1.4 - 5.8°C  by 

the year 2100.  Could dramatically effect Earth’s 

biosphere 
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III. Water Quality  

 A. Water pollution affects ecosystems 

  1. Chemical contaminants, raw  

  sewage, trash, etc. end up in rivers, 

  lakes, and aquifers all over the world 
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2. Indicator species- a species that can provide a 

sign, or indication, of the quality of the ecosystems 

environmental conditions 
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B. Biomagnification causes accumulation of 

toxins in the food chain 

  
1. biomagnification- as pollutant 

moves up  the food chain, it’s 

concentration increases 

  

2. Many pesticides dramatically 

effect top  level consumers 

(predators) 
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Threats to Biodiversity & Degradation of 
Ecosystems 

Habitat 
loss  

Population 

Growth  

Urbanization  

Land use  forests 

grasslands 

coastal 
zones  

Agricultural land expansion 

unsustainable forest 

management 
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IV. Threats to Biodiversity  

 A. Preserving biodiversity is important to the 

 future of the biosphere 

  1. The loss of habitat 

and growing 

pollution problems 

are affecting animal 

and plant population 

around the world 
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2. The loss of biodiversity has a long term effects 

on stability of ecosystems 
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B. Loss of habitat eliminates species 

 1. As human population grows and expands 

 into new areas, they displace large numbers 

 of wildlife 
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2. Habitat fragmentation- when barrier  forms that 

prevents an organism from accessing its entire 

home range 

 a. Growing problem (urban sprawl) 

 b. Beginning to address problems 
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C. Introduced species can disrupt stable 

relationships in ecosystem 

 1. Introduced species- any organism that 

 was brought to an ecosystem as the result of 

 human activities 
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a. Can have detrimental effect on native species 

b. Can out-compete native species and drive them 

out 
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2. Economic damage- can 

have major impact on humans 

as well as ecosystems 
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V. Conservation  

 A. Sustainable development manages 

 resources for present and future generations 

  1. Sustainable development- a  

  practice in which natural resources are 

  used and managed in a way that meets 

  current needs without hurting future 

  generations 

    a. Covers wide range of 

resource management 

b. Has changed way we 

harvest natural resources 
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B. Conservation practices focus on a few species 

but benefit  entire ecosystems 

  

 

1. Endangered Species Act- 

designed to protect individual 

species by establishing 

protection for organism and 

its environment 
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2. Often called Umbrella species (listed species), 

because its protection also protect wide range of 

other species 

3. As result, entire ecosystems can benefit from 

efforts to save a single species 
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B. Protecting Earth’s resources helps protect our 

future 

  
1. Global warming, pollution, and 

loss of biodiversity are only a few 

of the direct threats to our planet 
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2. Protecting Natural resources 

 a. Federal Environmental Protection 

Agency-FEPA created as  part of National 

Environmental  Policy Act in 1992 

 b. Led to development of policies and  

 regulations to protect environment across 

 Nigeria.  
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c. Formation of National Parks to preserve large 

areas of wilderness has protected ecosystems 
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3. A sustainable Earth- humans represent an 

integral part of Earth’s ecosystems 

 a. We have ability to control how fast our 

 population grows, through controlling birth 

 rates 

 b. We can develop technology to produce 

 more food and produce less waste 

 c. We have ability to change our practices 

 and take action to protect and maintain 

 ecosystems 
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Desert encroachment and biodiversity loss 
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 The menace of Drought and Desertification is one 

of the ecological disasters currently plaguing the 

country.  

 About eleven (11) out of the thirty-six (36) states 

of the country fall within the desert prone zones.  

 These frontline states are: Adamawa, Borno, 

Bauchi, Gombe, Jigawa, Kano, Katsina, Kebbi, 

Sokoto, Yobe and Zamfara.  

 These states have an estimated population of 

about 43 million people (2004 projection) and 

occupy about 397,222 Square Kilometre of 

Nigeria’s total land.  
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Declining rainfall in already desert-prone areas in 

Northern Nigeria is causing increasing desertification.  

 

The Northern part of Nigeria is endowed with a large 

expanse of arable land that has over the years 

provided a vital resource for agriculture and other 

economic activities,  

…but the Sahara desert is advancing Southward at 

the rate of 0.6km every year 1 . 

 Consequently, Nigeria loses about 350,000 hectares 

of land every year to desert encroachment.  

This has led to demographic displacements in villages 

across 11 states in the North.  
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Threats of Desert encroachment 

It is estimated that Nigeria loses about $5 billion 
every year due to rapid desert encroachment and 
drought (World Bank, 2005).  

About 5 million livestock are being threatened by 
desertification according to estimate from states 
Ministry of Environment.  

The Fulani population is known to be mostly 
affected as their herdsmen are constantly seeking 
new grazing lands and water as a result of the 
desert encroachment 
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Katsina: Living under threat of 
desert encroachment 
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• Many communities in Katsina State, especially those in 10 

local government areas bordering Niger Republic, are under 

the threat of desert encroachment which poses a great 

danger to agriculture, food security and water resources in 

the areas.  

• The affected local governments are Daura, Maiadua, 

Zango, Sandamu, Baure, Jibia, Kaita, Mashi and Katsina. 

• the state had lost its forest and had only shrubs and 

grasses left, noting that the adverse effects were 

manifesting already.  

• Residents of the affected areas are facing threat to 

livelihoods as their farms are becoming barren by the day, 

thereby recording drop in production with many abandoning 

their places in search for unavailable fertile lands to farm. 
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•Attributed loss to indiscriminate felling of trees 

that exposed the emirate to the dangers of 

desertification, loss of soil fertility and other 

effects of climate change, among others.  

•least plant a tree and nurse it to maturity as their 

contribution to measures to prevent 

desertification and soil degradation in the LGA 

which, he said, was the most vulnerable. 
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Consequences…… 
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As the drought occurs 

• causes recession of water  

some species of the flora and fauna 
that are not drought resistant are lost 

• resistant ones (fauna) migrate to saver heaven 
and adapt.  

 



Wetlands and Marine Conservation 
• Wetlands are important elements of Nigeria’s watershed 

systems 

• A great deal of the hydrological and water resources 
problems currently experienced in Nigeria are the resultant 
effects of wetland degradation in the country.  

• The challenges posed by the degradation can better be 
understood and better appreciated when viewed against 
the backdrop of the benefits derivable from the wetlands. 
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Benefits of wetlands 

• UNEP (2007) alerts that globally, wetlands have 
been reduced by 50%.  

• It is estimated that one third of all endangered 
species are dependent on wetlands 

• Nigeria is richly endowed with abundant wetlands 
ecosystem, the majority of 

• which are found in the Niger, Benue and Chad 
basins (Fig. 1).  

• Wetlands represent 2.6% of the country’s area of 
about 923,768km2.  
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Nigerian wetlands 
• The Niger Delta is one of the most important 

wetlands in Nigeria, the largest in Africa and third 
largest area in the world. 

• fourteen (14) major wetland belts in Nigeria.  

• These includes: Sokoto-Rima, Komadugu Yobe, Lake 
Chad, Upper Niger and Kainji Lake, Middle Niger – 
Lokoja - Jebba – Lower Kaduna, Lower Benue – 
Makurdi, Cross River, Lower Niger, Niger Delta, 
Benin – Owena and Okomu, Lagos Lagoon and 
Lekki Peninsula, Lower Ogun River, Ologe Lagoon, 
Badagry and Yewa Creeks and the transboundary 
wetlands of the Upper Benue.  
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• Despite the existence of many important wetlands 
in Nigeria, most of them are not well documented 
and gazetted (Chidi & Ominigbo, 2010).  

• For example, in the entire country, only eleven (11) 
wetland sites are recognized as Ramsar sites, both 
inland and coastal (Asibor, 2009).  

• Even the Niger Delta, Nigeria’s largest and richest 
biodiversity region, is yet to be recognized and 
gazetted as Ramsar site (Chidi & Erhabor, 2009). 
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Fig. 1: Map of Nigeria Showing Wetland Belts  

(Source: Uluocha & Okeke, 2004). 
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CONSERVATION AND 
RECOMMENDATION 
Future approach to the use and management of water 
and wetland resources are expected to be proactive, adopt 
a more efficient allocation mechanism based on cost 
recovery and private sector driven initiative.  

Strong demand management and stakeholder 
participation are all the elements of the new agenda for 
sustainable water and wetland management.  

Strengthen wetland conservation and protection against 
the twin impact of climate change and human activities: 
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• support national and regional wetland conservation 
programmes,  

• establish National Wetland Management 
Committee, improve quality and quantity of 
information on national wetland ecosystems, and 
develop methodologies for assessing the nature 
and importance of wetland functions now and 
under climate change, develop national policies, 
which support wetland conservation and promote 
appropriate legislation.  

• It is suggested that additional wetlands be created, 
where possible to make for extinct and degraded 
wetlands.  
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• The promotion of the practice of Environmental 
Impact Assessment before any 

• major industrial project is sited is very desirable. 
This will help in reducing the 

• adverse impacts of industrialization on wetlands in 
the country. 
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Plastic pollution  
• The realities of our ocean pollution are becoming more 

apparent.  

• It is estimated that each year, 18 billion pounds of plastic 
waste enters the world’s ocean from coastal regions.  

• Marine animals continue to suffer, coral reefs smothered 
in bags, turtles gagging on straws, to whales and 
seabirds that starve because their bellies are so jammed 
with bits of plastic that there is no room for real food. 

• Nearly 269,000 tons of plastic pollution may be floating in 
the world's oceans, according to a new study.  

 

63 



Marine pollution, an overwhelming majority of which comes from 
land-based sources, is reaching alarming levels, with an average of 
13,000 pieces of plastic litter to be found on every square 
kilometre of ocean. 
 

64 



PLASTICS LIFESPAN & 
GREATEST CONTRIBUTOR 
 Researchers attest that the lifespan of litters like plastic 
bags may be between 200 to 400 years, well outlasting 
the lifespan of aquatic habitats that often mistake them for 
food, hence causing blockage in their digestive systems, 
leading eventually to death.  

 A plastic bottle is thought to take at least 450 years to 
fully break down. 

 Researchers say halving plastic pollution in 10 waterways 
-- eight of which are in Asia -- could potentially reduce the 
total contribution by all rivers by 45 percent. 
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The effect of plastic debris on 
Nigerians and it’s water ways 
• Experts say two of the major sources of ocean pollution 

in Nigeria are human faeces due to open defecation 
and contamination due to plastic debris. 

• Only little is being done to address pollution of the 
water ways by plastic debris, with over 10,000 bottled 
and satchel water companies in the country due to 
minimal access to clean water, the threat is no longer 
from deposition of tyres, cups, and other plastics into 
the sea, but threats from satchel waters containers and 
bottles are increasing in the water ways by the day,  

• ….leading to blockages of canals and harm to marine 
mammals, and ultimately alter the ecosystem. 
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Problem of Plastics 
 

• the global problem faced by ocean pollution is very applicable to Nigeria, 
especially Lagos State where there is an inadequacy of landfills and sewage 
treatment plants and, as a result, a significant volume of trash goes into the 
sea. 

• The menace of plastics is a visible problem which can be seen across the 
Nigerian water shorelines.  

• one of the consequences of marine pollution by plastic debris is that majority 
of the country affected, fishermen no longer catch fishes the way they used 
to because many of the sea animals no longer live to ripe age because of the 
effect of plastic debris. (KENYA SITUATION) 

• while other countries are making efforts to put policies in place against 
marine pollution, the idea seem not to have gained attention with the 
Nigerian Government. 

• Government should also put policies in place that will make plastic litters an 
offense, just the way a similar law was passed in Kenya recently. 
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ways in tackling the problem of 
marine pollution 

• making people aware of the problem is the 
first step Education 

• Environmental laws can make it tougher 
for people to pollute, but to be really 
effective they have to operate across 
national and international borders.  

Trans boundary laws 

• whoever causes pollution should have to 
pay to clean it up, one way or another 

Polluters Pay 
Principle 
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CONCLUSION 
•  The Nigeria population will continue to grow and 

it is expected to get to 300 million in 2050.   

• Generally our ecosystem is of high economic 
importance to the local dwellers and the nation in 
general.  

• The entire nation is rich in both aquatic and 
terrestrial biodiversity and serves as a main source 
of livelihood for rural dwellers as well as 
stabilizing the ecosystem.  
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Conclusion Contd. 
• Tremendous changes have continued to occur 

with adverse effect to the ecosystem and 
biodiversity including anthropogenic activities 
(due to rapid population growth) and climate 
change.  

• There is therefore need in raising awareness on 
the need for effective monitoring, protection and 
conservation of the fragile Nigeria ecosystem.  

• A good knowledge of the services provided by 
these unique ecosystems is an important key for 
an effective ecosystem management.  
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Thanks for Listening 
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