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People and the Biosphere 

Knowledge checklist 

Key ideas How secure is my 

knowledge? 

   

 

 

The Earth is home to a number of very large ecosystems (biomes) 

the distribution of which is affected by climate and other factors 

 

- How the global distribution and characteristics of major biomes 

(tropical, temperate and boreal forests, tropical and temperate 

grasslands, deserts and tundra) are influenced by climate 

(temperature, precipitation, sunshine hours) 

- Local factors (altitude, rock and soil type, drainage) can alter the 

biome distribution locally and how the biotic (flora, fauna) and abiotic 

(soils, rock, water, atmosphere) components of biomes interact 

   

The biosphere is a vital lifesupport system for people as it provides 

both goods and services 

 

- How the biosphere provides resources for indigenous and local people 

(food, medicine, building materials and fuel resources) but is also 

increasingly exploited commercially for energy, water and mineral 

resources 

- How the biosphere regulates the composition of the atmosphere, 

maintains soil health and regulates water within the hydrological cycle, 

providing globally important services 

- The global and regional trends increasing demand for food, energy and 

water resources (population growth, rising affluence, urbanisation and 

industrialisation) and theories on the relationships between population 

and resources (Malthus and Boserup) 
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Section1         

Ecosystems  

Key words 

• Producer 

• Consumer 

• Decomposer  

• Recycling 

• Food chain 

• Food web 

• Nutrient cycle   

 

• An ecosystem is community of plants and animals living together in a habitat. The lives of 

the plants and animals are closely linked to each other and the climate and soil of the 

area that they live in. 

 

• Exist on a range of scales – small scale (e.g. pond) to larger scale (a lake or woodland).  

The largest ecosystems are called biomes exist on a global scale (e.g. tropical 

rainforests). 

 

Small Scale Ecosystems 

• Ecosystems can be small-scale, covering a small area (such as a pond) or large-scale 

covering a large area (such as a tropical rainforest). 

• The world is divided up into ten major ecosystems. These large-scale ecosystems are 

called biomes. 

 

 

 



 
 

3- 

 

Freshwater pond 

A freshwater pond is a small ecosystem for plants and animals. 

• The amount of light, water and oxygen will vary across the pond. 

• Plants like reeds grow. 

• Ducks and small insects will live on the surface. 

• In deeper parts of the pond there will be fish. 
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Local vs global  

• Change can be local changes to habitat such as hedgerow removal or global such as 

climate change. 

Hedgerow removal 

• Removing hedgerows to make bigger fields destroys habitats and changes local 

balance. 

• This can affect the nutrient cycle. 

Agriculture 

• Human activity such as farming can be harmful. 

• Fertilisers can enter the pond causing eutrophication, nitrate increase which leads to 

algae growing, less oxygen and this may kill plants and animals. 

• Ponds may also be drained for farming. 

Climate change 

• In some areas the climate is changing too quickly for animals to adapt’. 

• Seasons are also changing effecting animals and plants. 

Natural change  

• Some change will be natural and unavoidable. 

• Extreme weather like drought can have a big impact leading plants and animals to die. 

Ecosystem restoration 

• In some areas ponds will be restored. 

• This occurs through de-silting, redefinition of the lake and creation of new 

watersides to attract birds, waterfowl and ultimately create new habitats. 

• This can lead to the ecosystems becoming healthy again. 
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Global ecosystems 

 

Key words 

▪ Biome 

▪ Tundra 

▪ Polar 

▪ Desert 

▪ Savanna 
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Section 2      

Hot Deserts 

• A desert is an area that receives less than 250mm of rainfall per year. 

• Day to night temperatures can fluctuate dramatically from 50oC in the day to below 

0oC at night due to the lack of cloud cover. 

• Dryness and aridity is the main factor controlling life in the desert. 

 

Why is it so hot? 

• The worlds hot deserts can be found in North Africa, the Middle East, south west 

USA, South America and large parts of Australia. 

• They are very hot and very dry. 

• It sometimes only rains every two to three years or when it does rain, it rains a lot. 

• It was be as hot as 50 oC in the day and as cool as 5 oC at night. 

Plant adaptations 

• Thick, waxy skin to reduce loss of water and to reflect heat. 

• Large, fleshy stems to store water. 

• Thorns and thin, spiky or glossy leaves to reduce water loss. 

• Spikes protect cacti from animals wishing to use stored water. 

• Deep roots to tap groundwater. 

• Long shallow roots which spread over a wide area. 

• Plants lie dormant for years until rain falls. 
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Animal adaptations 

• Long eye lashes, hairy ears and closing nostrils help to keep out sand. 

• Thick eyebrows which stand out and shade eyes from the sun. 

• Wide feet so they don’t sink in the sand. 

• They can go without water for over a week because they can drink gallons in one go. 

• They can go months without food – they store fat in their humps. 

• Body temperature can change to avoid losing water through sweating. 

• They are well camouflaged. 

• Thick fur helps to keep them warm at night. 
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Desert Soil 

• The soil tends to be very sandy and stony. 

• There is usually very little organic matter. 

• Although the area is dry, water is soaked up very quickly when it rains. 

• Evaporation draws salt to the surface. 

• Desert soils tends to not be fertile. 

Opportunities in hot deserts 

Thar Desert:  
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Facts 

• Much of the desert is sandy hills with extensive mobile sand dunes and clumps of 

thorn forest vegetation, a mixture of small trees, shrubs and grasses. 

• The soils are generally sandy and not very fertile, as there is little organic matter to 

enrich them. They drain quickly so there is little surface water. 

• Summer temperatures in July can reach 53 degrees. 

• The desert has a population density of over 80 people per km2. (Other deserts have 

population densities below 10 per km2). 

 

Irrigation 

• The main form of irrigation in the desert is the Indira Gandhi Canal. The canal 

was constructed in 1958 and has total length of 650km. 

• Two of the main areas to benefit are centred on the cities of Jodhpur and Jaisalmer, 

where over 3,500 km squared of land is under irrigation. 

Subsistence farming 

• Subsistent Farming - Farmers only grow enough food for them and their family 

with little surplus. In good years there may be a little surplus which can be sold. 

There are some hunter-gatherers called the Kohil tribe.  

• Commercial farming - Crops such as wheat and cotton now flourishes in an area 

that use to scrub desert. The canal also provides drinking water to many people in 

the desert. 

Minerals 

• The state of Rajasthan is rich in minerals. 

• Gypsum (used in making plaster for the construction industry and in making 

cement), feldspar (used to make ceramics), phospherite (used for making fertiliser), 

kaolin ( used a whitener in paper), limestone used in India's building industry. 

Tourism 

• In the last few years, the Thar Desert, with its beautiful landscapes, has become a 

popular tourist destination.  Desert safaris on camels, have become particularly 
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popular with foreigners as well as wealthy Indians from elsewhere in the country. 

Local people benefit by acting as guides or by rearing and looking after camels. 

Challenges of development in hot deserts 

• Hot temperatures make it difficult to work outside. 

• The conditions make farming difficult. 

• High rates of evaporation and little rain means there is almost always a water 

shortage. 

• Plants and animals have to adapt but this can be difficult. 

Water supply 

• Temperatures can get as high as 50°C. 

• As the population grows the pressure on water supply increases. 

• Rainfall in July is around just 10mm. 

• High temperatures and high winds means evaporation is quick. 

Water sources 

• Traditionally people drink from ponds, some are natural and some are man made. 

• There are few rivers and streams. There is the River Luni and a marshy area called 

the Rann. 

• Most settlements are around these two areas. 

• Some water comes from underground (aquifers) and wells. 

Accessibility 

• The Thar is very barren with limited road networks. 

• High temperatures can melt the roads. 

• Intense winds can cover them with sand. 

• Many places can only be reached by camel – traditional public transport. 

• There are some buses but they are usually very crowded. 
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Causes for desertification 

Key words 

• Bunding 

• Arid 

• Semi Arid 

• Cultivation  

• Desertification – The process by which land becomes drier and degraded, as a result 

of climate change or human activities, or both. 

What causes desertification? 

 

How do humans make the problem worse? 

• Population is high and increasing fast. 

• To increase food supplies more crops are grown and more cattle kept leading to 

over-cultivation and over-grazing. 

• Yields decline and cattle are undernourished and die. 

• Demand increases for water as population grows. 
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• Trees are cut down for fuel supplies. 

• Less vegetation; more dry, bare soil; more wind erosion. 

How can we solve the problem? 

1. Afforestation – trees and grasses to stabilise soil and reduce erosion. 

2. Sustainable farming practices – crop rotation, manure as fertiliser, limit grazing of 

animals, bunding to reduce erosion. 

3. Controlling run off when it does rain. 

4. Plant drought resistant crops. 

Bunding 

• ‘Bunding’ in Burkino Faso – this is where lines of stones are placed along the slopes 

and trap water preventing topsoil being washed away. 

Reducing the causes of desertification 

Where is desertification happening? 

 

• The Sahel is a narrow belt of semi-arid land that extends across Africa. 
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Reducing desertification 

• The desert needs to be sustainably managed. 

• Irrigation needs to be controlled. 

• Too much irrigation can flood field and cause salinization.  

• Salinisation reduces soil fertility and kills plants. 

• Water management is at the center of desertification management. 

Water management methods 

• Ponding banks – areas of land enclosed by low walls to store water. 

• Contour traps – embankments built along the contours of slopes to prevent soil 

from being washed down during heavy rainfall. 

• Planting atriplex – this plant survives in arid environments and holds soil together, 

reducing erosion. 

• National parks – some desert areas are now national parks e.g. The Desert National 

Park in India, this is over 3000km of desert and was established in 1992. 

• Tree planting – Planting trees binds the soil, provides shade for animals and fuel for 

humans. 

• Magic stones - in areas such as Burkina Faso, low walls are built using stones to trap 

water and soil and stop it being washed away. 

Appropriate technology 

• People in desert areas are often very poor. 

• Appropriate technology is using methods and materials that are appropriate for the 

area. 

• Often people don’t have access to machinery so approaches have to be practical. 
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Section 3      

Cold environments 

Characteristics of cold environments 

 

Hot and cold environment facts 

• Almost 1/3 of the world is considered to be arid or semi-arid. 

• The coldest place on earth is Antarctica. 

• The hottest place on earth is Death Valley, California. 

• Both the Antarctic and Arctic tundra are examples of fragile environments. 

• Plants, fish and animals grow slowly because of the cold – some species of lichen 

grow 2mm per year so cannot sustain heavy grazing. Likewise a careless human 

footfall can destroy a hundred years' worth of growth. 

• Only 2 species of flowering plant are found in the Antarctic due to the paucity of the 

soils. This makes colonisation difficult. 
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Opportunities for development in Svalbard 

 

 

Facts 

• Norwegian archipelago. 

• 60% of islands covered in glaciers. 

•  Population 2,642. 

• About a quarter of the population work in mining. 

• Temperatures range from summer highs of 6˚C to winters lows of -16˚C. 
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Mining 

• Rich coal reserves. 

• Mining coal is controversial because of the greenhouse gases it releases. 

• Coal mining is vital to the Svalbard economy. 

• It is the number 1 economic activity. 

• More than 300 people are employed in mines. 

• In recent years the industry has been in decline as global coal prices drop. 

Energy developments 

• Energy on Svalbard is mainly produced by burning coal. 

• Longyearbyen power station is Norway's only coal powered station. 

• Some believe it should be closed down and energy made by renewable sources. 

• Like Iceland, Svalbard has many geothermal energy opportunities. 

Fishing 

• The cold waters of the Barents Sea are some of the richest fishing waters in the 

world. 

• There are over 150 species of fish here, including cod. 

• The waters need to be protected to control important breeding and nursery 

grounds. 

• The Barents seas is jointly controlled by Russia and Norway. 

Tourism 

• Tourism has been increasing in recent years as people seek more extreme 

experiences. 

• In 2011 70,000 people visited Longyearbyen, 30,000 of which were cruise 

passengers. 
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• The harbour at Longyearbyen has been increased to cope with increasing cruise ship 

numbers. 

• Tourism provides around 300 jobs. 

• In the natural environment you can see Polar bears and the Northern Lights. 

Cold environments under threat 

 

Tundra's 

• Tundra's are fragile environments as they will take a long time to recover if damaged 

by human activity. 

• Even standing on the ground in a tundra could leave your footprint there for 10 

years. 

• Vegetation in tundra's takes a long time to establish and grow. 

• They are delicate ecosystems. 

Damage 

Off road vehicles: 

• Off road driving is a popular tourist activity. 

• People drive off road to go hunting and fishing. 
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• Walking is also popular with tourists. 

• Most off road driving takes place in the summer. 

• Warm weather makes the soil soggy. 

• Deep tracks can harm the tundra over a large area. 

• It can take many years, even decades, to recover. 

Oil polluted river: 

• Trees and wildlife killed. 

• Risk of fire in the river. 

• High level of pollution. 

• Habitats destroyed in a way they may never recover from. 

• Oil can enter the river via pipes, factories and tanker spills. 

 

Oil Extraction: 

Oil spills 

• From tankers or pipelines can lead to direct fatality of organisms, build up of ecotoxins 

in the food chain leading to birth defects, and long term ecological damage.  

• Cold temperatures mean bacterial breakdown of pollutants is slow. 

 

Exxon Valdez Disaster, 1989 

• Super-tanker hit Bligh reef in Prince William Sound, Alaska. 

• 40 million litres of oil spilled into the ocean. 

• Killed 250,000 birds and fish. 

• Massive long lasting environmental damage. 

• Exxon paid $2 billion clean up costs and $1 billion in compensation (only after being 

made to by the US Supreme Court). 

 

 

https://www.youtube.com/watch?v=Bgtwgup2fms
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Fishing 

• Food chains –  

e.g. Krill fishing is depleting food supplies for whales and penguins in Southern Ocean. 

 

Overfishing  

• Can deplete a whole population beyond recovery. Patagonian Toothfish is currently a 

concern in Antarctica. 

Tourism 

• Cruise ships increase pollution (from ships and tourists). 

• Tourists and tourist developments – disrupt wildlife, damage habitats and reduce 

biodiversity. 

What are the economic reasons for people living in cold environments? 

• Often rich reserves of oil, gas and other precious minerals such as gold. 

• Oil and gas in very high demand. 

• Countries keen to exploit these resources. 

• To support this exploitation roads and supply bases are built across the tundra. 

• Hundreds of workers need homes. 

Mining in Alaska 

Resource exploitation in cold environments: 

1. Why does mining take place in fragile environments? 

2. What are the impacts of this? 

3. How can it be made more sustainable? 

Economic importance of mining in Alaska: 

• Minerals are Alaska’s second largest export commodity – zinc, lead, gold, silver, copper. 

• Worth $3.4 billion in 2013. 
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• State government received $150 million in fees in 2013. 

• Mining industry paid $144 million to Alaska Native Corporations in 2013. 

 

The Red Dog Mine, Northern Alaska 

• Land owned by NANA – Alaska native corporation. 

• Mine run by TECK COMINCO – opened 1989. 

Negative impacts of mining at Red Dog 

• Fugitive dust – elevated levels of lead and zinc in the mosses either side of the 52 mile 

transport road. Mosses are food for Caribou and Caribou are food for the Inupiaq 

people. 

• Historical oil spills at the port. 

• Solid waste and acidic wastewater issues – there have been releases into the 

environment. 

• Active water treatment from waste heaps and waste ponds will be needed forever to 

ensure acid discharges into downstream water courses does not happen. 

• Impact on Caribou migration routes. 

• Predominantly environmental. 

Positive impacts of mining at Red Dog 

• Employs 475 people. 

• Half the employees are NANA shareholders – heavy ownership by local community. 

• Mine is responsible for buying goods and services in the area – supports businesses. 

• TECK is sole taxpayer in this region - $230 million dollars per year. 

• Royalty payments to local villages – largest source of income in the area – sustaining 

Inupiaq way of life. 

• Predominantly economic. 
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Managing Cold Environments 

How can we reduce the threat? 

• Cold environments need to be sustainably managed. 

• This can be achieved using technology, action from governments and the work of 

conservation groups. 

Trans-Alaskan Pipeline 

• In 1969 oil was discovered in Prudhoe Bay in Northern Alaska. 

• Winter sea ice meant the oil could not be transported by sea. The trans-Alaskan 

pipeline was therefore built. 

• Opened in 1974, it transports the oil 1300km from Prudhoe to the port of  Valdez. 

Action from the government 

• The US government has constantly worked to protect the area since oil was found. 

• The National Environmental Policy Act ensure that the oil companies must respect 

the rights of native people. 

• The Western Arctic Reserve act protects 9 million hectares of wilderness. 

• The National Oceanic and Atmospheric Administration protects the marine life. 

International agreements 

• In 1959 the Antarctic treaty was signed by countries with territorial claims to the 

Antarctic. 

• It protects the environment and prevents economic development in the region. 

Conservation groups 

• Groups like the WWF (world wildlife fund) protect environments like the Arctic. 

• They provide scientific information, expertise and resources. 

• In Canada the WWF helps manage critical ecosystems, protect endangered species 

works with oil companies and Inuit communities to build a sustainable future. 
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Resource management theory 

Overpopulation 

Too many people in an area relative to the number of resources and the level of technology 

available locally to maintain a high standard of living. 

• Therefore with no change in the level of technology or resources a reduction in 

population would result in a rise in living standards.  

• As long as there is over population the quality of life will decline through 

unemployment, pollution, degradation of the environment. 

Characterised by:  

▪ low per capita income 

▪ High unemployment 

▪ Under employment 

▪ Outward migration 

Underpopulation 

Too few people in an area to use the resources efficiently for a given level of technology. 

• Therefore if population were to increase, resources would be used more efficiently 

and living standards would increase for all people.  

• An increase in population would lead to an increase in quality of life. 

Characterised by: 

▪ High per capita incomes. 

▪  low unemployment. 

▪ Inward migration. 

Optimum population 

• The theoretical population which, working with all the available resources, will produce the 

highest standard of living for the people of that area. 

Carrying capacity  

• The maximum population that the resources of an area can support. 
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• The reality of achieving OPTIMUM population is difficult in practice because of 2 

main reasons: 

– Population sizes are not static but DYNAMIC and grow or shrink over time. 

– Technology changes, allowing the exploitation of natural resources that might 

not have previously been available (e.g. technology has allowed us to farm 

increasing amounts of land in the UK that 200 years ago would have been 

inadequate for farming). 

Malthus and Boserup 

Malthus(1766-1834): 

•  population growth would be geometric. 

• 1,2,4,8,16,32 

• Food production would be arithmetic. 

• 1,2,3,4,5,6 

 

• Population would grow until food supply reached its limit. 

• After this there would be poverty and famine. 

• However..... 

– He recognised that fertile land could be made more productive.....BUT this 

would reach a point where ‘ the law of diminishing returns kicked in’ . 
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– Farmers would therefore still reach maximum output. 

– He created ‘checks’ on population growth, so once numbers exceeded food 

supply the population would NEVER increase. 

• The accelerated population growth in LEDC’s in 1950s renewed Malthusian fears. 

• Supporters now believe the day of reckoning has been delayed. 

Club of Rome 

• Pro-Malthusian ideas. 

• wrote ‘The limits of population growth’. 

• Idea that growth limit will be reached in the next 100 years. 

• Decline in population and industrial capacity by 2100 will result in: 

– Decline in food supply. 

– Depleted resources. 

– Increased DR. 

– World population decline. 
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• It doesn’t account for human dimension. 

• Technological advances. 

• Human responses to resource depletion etc. 

• Malthus theory is 200 years old. 

• There are still the Neo-Malthusian theories. 

Boserup (1965) 

• Malthus theories had not occurred. 

• Population growth had been a driving force for innovation and technology. 

• Population growth provided incentives for increasing agricultural output 

improvement and change.  

• Human invention was a response to needs. 

• ‘Necessity the mother of invention’. 

• Agreed that growing populations can exhaust resources, but people find substitutes. 
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Glossary 

Ecosystem The living and non-living components of an environment and 

the interrelationships that exist between them 

Biome Global scale ecosystem eg TRF or Desert 

Adaptations The ways that plants and animals evolve to cope with certain 

environmental conditions such as excessive rainfall 

Producers Organisms that obtain their energy from a primary source 

such as the sun 

Consumers Organisms that obtain their energy by eating other 

organisms 

Food chain A line of linkages between producers and consumers 

Food web A diagram that shows all the linkages between producers and 

consumers in an ecosystem. 

Scavengers Organisms that consume dead animals or plants 

Decomposers Organisms such as bacteria that break down plant and animal 

material 

Nutrient cycling The recycling of nutrients between living organisms and the 

environment. Stores in Biomass, Litter and Soil 

Biotic Living components of an ecosystem eg plants and animals 

Abiotic Non living components of an ecosystem eg climate and soil 

Flora Plants and trees 

Fauna animals 

Temperate deciduous 

Forest 

Forests comprising broad-leaved trees such as oak that drop 

their leaves in the autumn 

Tropical rainforest The natural vegetation found in the tropics well suited to the 

high temperatures and heavy rainfall associated with these 

latitudes 

Hot Desert Regions of the world with rainfall less than 250mm per year 

Stratification Layering of forests particularly evident in temperate 

deciduous forests and tropical rainforests 

Leaching The dissolving and removal of nutrients from the soil, 

typically effective in TRF on account of the heavy rainfall. 
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Humus Dead organic matter which has been decomposed.  Found 

towards the top of the soil beneath the litter layer 

Arid Dry conditions typically associated with deserts 

Emergent Fast growing trees of 50m which emerge from the canopy.  

Eg Capoc (TRF) 

Epiphyte Plants which live on branches high in the canopy to reach 

sunlight (they obtain nutrients from water and air) eg 

Orchids 

Buttress roots Huge ridges found at the base of a tree to support it, 

transport water, obtain nutrients from top organic layer of 

soil. 

Drip tips Leaves which have a tip which allows excessive water to 

drain, so leaves are not damaged by weight. 

Lianas Woody creepers rooted to the ground climb up trees to 

reach sunlight. Where they flower and have leaves. 

Latosol A typical soil found in the TRF; iron rich(red/orange), 

infertile, leached 

Pollarding Cutting trees at shoulder height to stop animals from 

reaching leaves.  allows trees to reshoot at this height 

producing new wood for use in building, weaving and 

burning. (sustainable – conservation for use by future 

generations) 

Sustainable management A management approach that conserves the environment for 

future generations to use as it is today.  Involves or benefits 

local communities. 

Primary(virgin) forest Rainforest that represents the natural vegetation in  the 

region unaffected by the actions of people 

Deforestation The cutting down and removal of forest 

Clear Felling Absolute clearance of all trees from an area 

Selective logging The cutting down of selected trees, leaving most of the trees 

intact 

Commercial plantations Large plantations of one crop for sale and export eg Cocoa/ 

Palm oil 
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Indigenous people Often refers to the original people of the area, often tribes. 

Endemic Plants found only in that country or area. 

Slash & burn A form of subsistence farming practised in tropical 

rainforests involving selective felling of trees and clearance of 

land by burning to enable food crops to be planted.  

Selective Management 

System 

A form of sustainable forestry management adopted in 

Malaysia 

Ecotourism Nature tourism usually involving small groups with minimal 

impact on the environment 

Debt relief Many poorer countries are in debt having borrowed money 

from developed count4ries to support their economic 

development  There is strong international pressure for the 

developed countries to clear these debts – this is debt relief. 

Carbon sink Forests are carbon sinks because trees absorb carbon 

dioxide from the atmosphere.  They help to address the 

problem of global carbon emissions. 

NGO Non Governmental organisation.  An organisation that 

collects money and distributes it to needy causes eg Oxfam 

ActionAid and WaterAid 

Subsistence Farming Farming to produce food for the farmer and his/her family 

only 

Hunter-gatherers People who carry out a basic form of subsistence farming 

involving hunting animals and gathering fruit and nuts. 

Commercial farming Farming with the  intention of making a profit by selling 

crops and or livestock 

Salinisation The deposition of solid salts on the ground surface following 

the evaporation of water (often occurs due to poor 

irrigation by ‘man’).  Land is rendered useless for agriculture 

– may lead to desertification. 

Retirement migration Migration to an area for retirement. 

 

 


