
 
 

 

An ecosystem is a natural system that comprises a community of plants and animals that interact with each other and their physical 
environment. Non-living elements (soils, rocks, water, sunlight etc.) and living elements (plants, animals, bacteria etc.). Scale – Pond(local), Regional (sand 
dunes, woodland or forest), global scale (biomes)- tropical rainforests, deserts and tundra environments.  

Small scale ecosystems – Freshwater ponds 

• Animals and plants living in deeper water at the bottom of the pond will have less light and Oxygen to cope with and ADAPT to. 

• Living things at the edges of a pond (the margins) have more light and Oxygen, but also have to cope with more wind etc. 

PRODUCERS use energy from the sun, and convert it into sugars (or glucose).  CONSUMERS then get their energy by eating the producers for their sugars.  

LINKS - energy flows from one food source to another.  TROPHIC PYRAMID composed of many primary 
producers, a smaller number of primary consumers, and even smaller number of secondary consumers and 
a tiny number of tertiary consumers.  Food chains – food moves up the line from producer to tertiary 
consumer. 

 

However, this is too simplistic.  
Animals might eat many other plants and animals, not have just one source of food.  It is better to consider 
the flows as a FOOD WEB; that considers all of the connections between 
the plants and animals within an ecosystem like a pond. Decomposers – 
bacteria and insects etc. that decompose dead material. 

The distribution and characteristics of large scale natural global ecosystems – large scale ecosystems location is determined 

largely by climate – how much precipitation and sunlight is available? What is the relief of the area like?  Wind? E.g. 

temperate deciduous forest.  Climate is reasonably stable with not great variation throughout the year.  Deciduous forests 

have trees with broadleaves (e.g. Oak) that are shed in the autumn months. Disappear in the interiors of continents as 

temperatures become more extreme and precipitation levels fall. Lots of other biomes as shown on the map 

Tropical rainforests - distinctive characteristics.  

Tropical rainforests - great biodiversity, Located across the Equatorial regions. Four square miles of tropical rainforest have1500 

flowering plant species and 750 types of trees  

Factor 1 – Climate – Loads of rain - over 2000mm of rainfall per year.  Rainfall in each month. Temperatures are very even, 

averaging 27°C every day with very little variation.  Allows for incredible plant growth. 

Factor 2 – soils and nutrients - very deep, some of the deepest in the world.  Latosol, a typical tropical forest soil.  High rainfall 

weathers the rock below and masses of vegetation allow deep soils to form. Very nutrient poor as you go down through the soils 

as rainwater LEACHES the nutrients and minerals out of the soil.  Soils are often red in colour as they are rich in iron. NUTRIENT 

CYCLING very important.  This is a good example of the 

INTERDEPENDENT (where things rely upon each other) nature 

of the forest.  As vegetation dies it is quickly decomposed by 

insects, bacteria and fungi.  This releases nutrients into the surface of the soil which is taken 

up quickly by the plants.   

Factor 3 – water recycling - roots of plants take up water from the ground, rain is intercepted, 

water then evaporates into the atmosphere and forms clouds to make the next day's rain.  

Factor 4– Stratification (layers)  - Competition between plants for light and space.  

Adaptations such as buttress Roots, Lianas, epiphytes, drip tips to cope. 

Factor 5 – competition and interdependence – food webs in Tropical forests 

Factor 6 – people - indigenous groups e.g. Kayapo in Brazil use forests for food, water and 

shelter.  Under pressure due to subsistence and commercial farming, logging, road building, 

mineral extraction, energy development, settlement, and population growth. 

Deforestation cutting down of forest for other uses – impacts include; 

• Environmental – loss of biodiversity & genetic resources, loss of forest cover, increased soil erosion, loss of nutrient cycle, damage to water cycle 

• Economic – better transport, more raw materials e.g. coal, more farm products, more wood, greater energy production, boosts GDP 

Changing rates of deforestation.  

1. Forests lost across South America, Africa and Oceania.  Deforestation is still occurring, the AMOUNT of deforestation is in decline. 

2. In many countries, there is less deforestation happening however, in some tropical countries the rate of deforestation is increasing rapidly as those 

countries use their forest resources.   

3. Indonesia has seen the greatest increase, as they replace forests with palm oil plantations.  This has threatened the Orang-utan. 



 
 

The Amazon - A case study of a tropical rainforest. 

Largest tropical rainforest on Earth, covers some 40% of the South American continent and eight South American countries. 

Home to 1000 species of bird and 60,000 species of plants, 10 million species of insects, 20 million people. Deforestation in 

1980s - area of rainforest the size of Belgium was being cut down & burnt every year. The Amazon helps a Newly Industrialising 

Country (NIC), Brazil, to make money. They build roads into the forest, logging firms then go in and take out valuable hard 

woods such as mahogany and cedar, worth thousands of pounds in richer economies like Europe. Then farmers, often cattle 

ranchers from big companies, burn the rest to make way for cattle pasture. 75% of cleared areas are used in this way.  

Causes of deforestation in the Amazon 

1.Subsistence and commercial farming – slash and burn.  2. Logging  - Selective logging and Clear-cutting. 3. Road building 

e.g  Trans Amazonian Highway. 4. Mineral extraction for iron, manganese, nickel, tin, bauxite, beryllium, copper, lead, tungsten, zinc and gold!  5. Energy 

development  

Impacts of deforestation – economic development, soil erosion, contribution to climate change.  

Tropical rainforests need to be managed to be sustainable. Sustainable uses of the rainforest are uses that allow current generations to make a living from the 

forest without damaging the forest for future generations to use. Ways include: 

1. Selective logging and replanting, 

2. Ecotourism, conservation and education  

3. International agreements about the use of tropical hardwoods e.g. The International Tropical Timber 

Agreement 2006  - to "promote the expansion and diversification of international trade in tropical timber from sustainably 

managed and legally harvested forests and to promote the sustainable management of tropical timber producing forests". 

4. Debt reduction- These swaps see poorer countries have parts of their debts wiped out or paid for by richer nations 

or charities of richer nations in exchange for promising to protect or CONSERVE large parts of their natural environment.   

Hot deserts - ecosystems have a range of distinctive characteristics. A hot desert is a part of the world that has high 

average temperatures and very low precipitation. These areas need to have less than 250mm of rainfall per year to be 

classified as a desert.  Found on nearly every continent, from the Atacama Desert in South America, the Chihuahuan Desert 

in North America, the great Sahara in Africa, the Thar Desert in Asia and the Great Sandy Desert in Australia. 

Average temperature can be well above 30ºC and day time temperatures can top 50ºC!  A lot of direct sunlight shining on 

the plants.  The soil is often sandy or rocky and unable to hold much water.  Winds are often strong, and dry out plants.  In 

the Thar Desert the Loo wind blows from south west to north east and can kill people who are exposed to it through heat 

stroke.  Interdependence -  People are dependent upon their animals in deserts, for food, milk and as use as pack animals.  

E.g.  Beja people and camels e.g. plants rely upon soils for their nutrients, the soils rely upon plants to provide extra nutrients through dead vegetation and fixing 

chemicals from the air into the soil.   

How plants and animals adapt to the physical conditions.  Opportunities and challenges of hot deserts THAR 
DESERT 
Seventh largest desert - straddles the border 
between India and Pakistan and covers over 
200,000km2. On its western margin lies the mighty 
Indus River. Most populated desert in the world with 
nearly 30 million people. 
Tourism - Jaisalmer (600,000 inhabitants) – issues 
with tourist water use. Fort crumbling, cmel safaris 
from here. Subsistence farming – Tough - creeping 
dunes, harsh winds, searing summer temperatures 
and devastating droughts. Just enough food for 

themselves e.g Pithorai village herding goats Commercial farming growing crops for cash – uses water from canal from 
the River Sutlej across the desert. Initially it was 143km long but was extended as the Indira Ghandi canal.  Crops like 
cotton and wheat, which can grow in these areas with the additional water. Mineral Extraction  -  include limestone and gypsum (for making plaster). Energy 
use - largest wind turbine farm in India. It consists of 75 wind turbines with a total capacity of 60 MW. Plans to develop a huge solar farm across large parts of 
the desert. 

Desertification - Process by which land becomes drier and degraded, as a result of climate change or human activities e.g. over cultivation via animals or too 
many plants, or both. Effects of desertification - Affects over 1 billion people around the world. 2014 - 20million people in the Sahel region of Africa faced 
huger and required $2 billion in food aid (UN). The loss of vegetation can cause severe soil erosion.  Loss of species. Soils drained of nutrients. Salinisation. Lack 
of food and water can also mean farmed species such as cattle can die of starvation. Outmigration and famine. 

Strategies used to reduce the risk of desertification 

1. Tree Planting – Senegal - Food and Agriculture Organisation (FAO) of the UN. Uses Acacia or gum trees Sell Acacia Gum. Tractor and digger tool cuts 

half moon shaped holes which collect rainwater ensuring that the young plant roots will have enough water to survive the long dry season. Reverses 

soil erosion. 

2. The Great Green Wall - The Great Green wall is a planned project to plant trees across Africa along the 

southern edge of the Sahara Desert by African Union 

3. Stone lines – Water and soil management - Burkina Faso in the Sahel. Lay stones along the contours of the 

land in long lines which traps the rainwater that falls. Planting pits are also used to hold more water around 

the plant and homemade compost is used to provide a fertility boost for the soil. 


