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Unit 1: Living Environment
National 5
NOTES
Environmental Science				Unit – Living Environment
	Investigating Ecosystems and Biodiversity

	Core
	Extension

	I can describe biodiversity within an ecosystem

I can describe how adaptation effects distribution of organisms

I can sample living things (biotic) from different habitats using a variety of sampling methods

I can sample non-living (Abiotic) factors

I can identify organisms using appropriate resources

I can describe factors which influence the distribution of living things

	I can identify and state ecological terms used to describe an environment including biodiversity

I can describe how adaptation & competition effects distribution of organisms

I can describe interdependence within example ecosystems

I can sample and identify living things (biotic) from different habitats using a variety of sampling methods and give potential sources of error

I can sample non-living (Abiotic) factor and give potential sources of error

I can describe the effect of abiotic factors on the distribution of organisms

I can identify organisms using and constructing paired statement keys



1 - Importance of Biodiversity
Biodiversity means having as wide a range of different species as possible. This stability ensures survival of ecosystems and their species over time. 
[image: imagesCAIJ65XB]Maintaining biodiversity is an important part of using the environment in a sustainable way. Overuse of the environment, for example cutting down large areas of the rain forest to grow crops such as soya, results in a large number of species becoming extinct and reduces biodiversity.
Biodiversity is critical to our survival. We depend on it for almost everything including food, fuel, clothing, building materials and medicines.
It is only now that we are beginning to realise the potential medicines and crops that we can obtain from a wide range of different organisms. Only by maintaining biodiversity can we be sure that these benefits will be available for future generations.

· Biodiversity = the variety of species which exist in an ecosystem
· Ecosystem = Area made up of all the living and non living parts of an environment
· Species = group of organisms that can interbreed producing fertile offspring

2 – Components of Ecosystems
Every plant and animal lives out its life within some kind of environment, this in turn has an effect on the way that each of them lives.
Aquatic Case Study: Scottish Lochs - Fresh Water Ecosystem
Freshwater ecosystems include lakes, lochs, ponds, rivers, and streams. Lochs are large bodies of freshwater surrounded by land, while ponds are smaller bodies of water surrounded by land. 
· The five largest lochs in Scotland, Awe, Lomond, Morar, Ness and Shiel, hold about a third of all the water held in lochs in Scotland. Although Loch Lomond has the largest surface area (71 km2) and Loch Morar the greatest depth (310 m), the largest loch by volume is Loch Ness, which contains more water than all the lakes in England and Wales together (7,452 million m3).
· Plants and algae are important to freshwater ecosystems because they provide oxygen through photosynthesis, and food for animals. Yum, delicious algae.
· Many animals live in freshwater ecosystems. There are a variety of fish, birds, insects, amphibians, and crustaceans that make freshwater ecosystems their home.
· Freshwater ecosystems are important because they provide us water for drinking; energy and transportation; recreation, like boating and fishing; and many jobs, like fishermen and researchers. One way that people use rivers is to produce hydroelectric power.
[image: ]
The Scottish Biodiversity List is a list of animals, plants and habitats that Scottish Ministers consider to be of principal importance for biodiversity conservation in Scotland.
The purpose of the list is to help public bodies carry out their Biodiversity Duty by identifying the species and habitats which are the highest priority for biodiversity conservation in Scotland. It is also a useful source of information for anyone interested in nature conservation in Scotland.









3 – Adaptations
Organisms often have special features which allow them to survive in their habitat. These features are called adaptations and may involve body structure and behaviour.
Adaptation = a feature of an organism which enables it to survive in its habitat
Although adaptations are suited to particular environments, they are not suited to others and so they influence the distribution of organisms. For example, a polar bears thick white fur is an adaptation to its cold and snowy arctic habitat, but it would not be an adaptation suited to a hot, green rainforest. 
Cold Climates
[image: spl_polarbear]The Arctic is cold and windy with very little rainfall. Plants in the Arctic often grow very close to the ground and have small leaves. This helps to conserve water and to avoid damage by the wind.
Polar bears are well adapted for survival in the Arctic. Their adaptations include:
· a white appearance as camouflage from prey on the snow and ice
· thick layers of fat and fur for insulation against the cold
· a small surface area to volume ratio, to minimise heat loss
· a greasy coat that sheds water after swimming
· large furry feet to distribute their load and increase grip on the ice.
The snowshoe hare has white fur in the winter and reddish-brown fur in the summer. This means that it is camouflaged from its predators for most of the year.

Hot climates
[image: single-humped camel in the desert]The camel is adapted to life in a hot climate. Camels live in deserts that are hot and dry during the day, but cold at night. Their adaptations include:

· large, flat feet to spread their weight on the sand
· thick fur on the top of the body for shade, and thin fur elsewhere to allow easy heat loss
· a large surface-area-to-volume ratio to maximise heat loss
· the ability to go for a long time without water - they don't store water in their humps, but they lose very little water through urination and perspiration
· the ability to tolerate body temperatures up to 42ºC
· slit-like nostrils and two rows of eyelashes to help keep out sand.

Desert plants
[image: Cacti in the American desert ]Cacti are well adapted for survival in the desert. Their adaptations include:
· stems that can store water
· Widespread root systems that can collect water from a large area.
· Spines instead of leaves. These minimise the surface area and so reduce water loss by transpiration. The spines also protect the cacti from animals that might eat them.


4 – Competition
Competition occurs when a number of organisms require the same resources. There may be competition for water, light, food or shelter. Competition amongst members of the same species can control the population size however competition between 2 different species can result in 1 becoming wiped out.
Competition = struggle for the same resources between members of a community



5 – Sampling Techniques
Sampling techniques can be used to sample living and non-living parts of an ecosystem.
Factors related to living things such as amount of food, number of predators, incidence of disease and competition are called biotic factors
Non-living factors such as temperature, rainfall, light intensity and pH are called Abiotic factors.
 (
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	Biotic Technique
	Used to sample
	How to use
	Source of Error
	Minimising Error

	Quadrat
	Plants
Slow moving organisms e.g. limpets, snails.
	Place randomly on the ground
Count the number of squares the organism is found in
	Not placed randomly
Small sample area
	Place randomly
Sample larger area

	Pitfall Trap
	Small animals/ insects e.g. centipedes
	Place small container in the ground
Disguise opening
Leave overnight and collect and identify organisms found
	Lip not level with ground
Bird might eat trapped animals / trapped animals eat each other
	Ensure lip level with ground
Disguise opening
Set up multiple traps

	Tree Beating
	Small animals/insects
	Place a large tray/sheet under sample area
Gently hit a branch
Collect organisms that fall onto sheet and identify
	Some organisms fly away
Small sample area
Some organisms remain in the tree
	Take several samples
Use larger tray/sheet


	Dipping net
	Small animals/insects
E.g. tadpoles
	Move net rapidly through water back and forth
Empty contents into tray
	Small animals escape through gaps in mesh
Animals from different levels not collected
	Repeat
Use net with finer mesh

	Sweep Net
	Small animals/insects e.g. butterflies
	Brush net close to the ground
	Animals fly away
Some organisms remain of ground
	Repeat




Identifying Organisms
Organisms collected can be identified by comparing to pictures in suitable books however this takes a long time. A much better method is to use a key. A key may be branched or in the form of paired statements.

	Abiotic Technique
	Used to sample
	How to use
	Source of Error
	Minimising Error

	Moisture / pH meter
	Soil Moisture / pH
	Push the probe into the soil and take the reading from the meter
	probes are not cleaned between readings
	Clean probe between reading
Repeat

	Light meter
	Light intensity
	Hold at the soil surface and point in the direction of the maximum light intensity, then take the reading from the meter
	Shading the meter
	Hold away from shading
Repeat



Factors affecting Distribution
Abiotic factors affect the distribution of organisms. Here are some examples:
Daisies
· The more light available, the more daisy plants will be present.
· This is because daisies need light energy from the sun to make their own food (photosynthesise).
Grasses
· Grasses are found in the full sunlight of a field rather than in shady woodland.
· This is because grasses need lots of light energy from the sun to photosynthesise.











	Interdependence

	Core
	Extension

	I can select and identify suitable organisms and display in the form of a food web including appropriate terms

I can describe the impact of population growth and natural hazards on biodiversity

I can describe the importance of photosynthesis and the importance to sustain life on earth

I can describe the nitrogen cycle

I can describe the types of chemicals used in agriculture, their impact on the environment and their alternatives

I can describe impact of chemicals and their alternatives on the worlds food production


	I can select and identify suitable organisms and display in the form of a food web including appropriate terms

I can describe factors that affect food chains

I can describe the path of energy flow within a food web and give examples of how energy can be lost

I can give the simple equation for photosynthesis & respiration and explain the interdependence between plants and animals

I can describe the nitrogen cycle

I can describe the carbon cycle



1 - Food Chains & Food Webs
A food chain is a feeding relationship that shows the flow of energy through a series of organisms. An example of a food chain is shown below:

[image: ]

A food web is a diagram that shows all the food chains in a community are linked together. Most animals have more than one source of food and so they are a link in several food chains. When all these chains are put together we get a food web. Below is an example from a Scottish loch:

[image: ]



















	Term
	Definition
	Example

	Producers
	Organisms that make their own food by photosynthesis and do not depend on any other organism for nutrition.
	Plants, algae, phytoplankton and some bacteria

	Primary Consumers
	Herbivores that eat producers
	Deer, mice, fish

	Secondary Consumers
	Eat primary consumers
	Snake eating a mouse

	Tertiary Consumer
	Eat secondary consumers
	Eagle preying on the snake

	Herbivore
	Organism that only eats producers
	sheep

	Omnivore
	Organism that eats producers and other animals
	humans

	Carnivore
	Organism that only eats other animals
	Lions

	Detritivore
	Make up the last part of food chains, organisms that eat nonliving plant and animal remains.
	scavengers such as vultures eat dead animals. Dung beetles eat animal feces. 


	Decomposers
	Turn organic wastes, such as decaying plants, into inorganic materials, such as nutrient-rich soil. They complete the cycle of life, returning nutrients to the soil or oceans
	fungi and bacteria



Niches
Each species in a habitat has its own role to play. Its role includes its general behaviour and its effect on the habitat and other organisms living there. The term used to describe this role is niche.
Energy Flow
At each link in a food web 90% of the energy is lost, so the organism next in the chain only gains 10%. Energy can be lost from a food web in different ways:
· Wasted as undigested food (faeces)
· Used by the organism for heat and movement

2 - Population Growth
The growth rate of any population depends on the birth rate and the death rate. A population will:
· increase if the birth rate is higher than the death rate
· decrease if the birth rate is lower than the death rate
· stay the same if the birth rate is equal to the death rate
If the birth rate is greater than the death rate the population will rise. Populations with a birth rate smaller than the death rate will decrease. Equal birth and death rates give a population that stays the same.
[image: ]








[image: http://media-3.web.britannica.com/eb-media/53/26753-050-A37F136C.jpg]Factors which can limit the growth of a population include:
· predation 
· shortage of food
· disease 
· lack of water 
· lack of space
Human actions directly or indirectly impact on food webs around the planet. The removal of one species from a food web will have an impact on all the other species within that web. For example, the extinction of the Tasmanian Tiger due to human hunting may have led to an increase in the abundance of its prey, such as the Tasmanian Pademelon and competition, such as the Tasmanian Devil. 
Human actions such as land clearing for sheep grazing in Australia has reduced the abundance of many species such as the Woylie but greatly increased the abundance of species such as the Eastern Grey Kangaroo. The changes in abundance of these species have affected the abundance and distribution of many other species of plants, animals and fungi.
Natural hazards include forest fires, earthquakes, volcanic activity, tsunamis and hurricanes. Natural hazards generally decrease biodiversity. They can either kill organisms directly or destroy their habitats so that they are no longer able to live in the area where the hazard occurred. For example, forest fires result in the loss of habitats for bird and insect species


3 - Photosynthesis & Respiration
Photosynthesis is a chemical change which occurs in green plants. Light energy is trapped and converted into chemical energy. Below is a summary equation:
[image: ]
Glucose is a carbohydrate that provides the plant with energy for growth. When the plant is eaten this energy is passed onto other organisms. 
This process is called respiration and is summarised below:
[image: ]
Respiration = chemical breakdown of food to release energy














4 - Nitrogen Cycle
Nitrogen is essential for the formation of amino acids in proteins. The nitrogen cycle is a model that explains how nitrogen is recycled. There's lot of nitrogen in air – about 78% of the air is nitrogen. Because nitrogen is so unreactive, it cannot be used directly by plants to make protein. Only nitrates are useful to plants, so we are dependent on other processes to convert nitrogen to nitrates in the soil.
[image: ]
Fertilisers
Chemical fertilisers contain minerals such as nitrogen, potassium and phosphorus, which help plants to grow. Fertilisers increase crop production by replacing essential elements used by a previous crop or by boosting levels of such elements. Nitrogen particularly is needed to build plant proteins, thereby increasing growth.
Alternatives to chemical fertilisers include using manure and food waste as a source of returning nutrients into soil. These alternatives do not harm the environment.
Eutrophication
A major problem with the use of chemical fertilisers occurs when they're washed off the land by rainwater into rivers and lakes. The increase of nitrate or phosphate in the water encourages algae growth, which forms a bloom over the water surface. This prevents sunlight reaching other water plants, which then die. Bacteria break down the dead plants and use up the oxygen in the water so the lake may be left completely lifeless.

[image: ocr_chem_eutrophication.jpg]

5 - Carbon Cycle
The element carbon is the present in all living organisms. It's recycled through various processes, which are described in the carbon cycle.
Plants use carbon dioxide and sunlight to make their own food and grow. The carbon becomes part of the plant. Plants that die and are buried may turn into fossil fuels made of carbon like coal and oil over millions of years. When humans burn fossil fuels, most of the carbon quickly enters the atmosphere as carbon dioxide. 
[image: carboncycle]


	Human Influences on Biodiversity

	Core
	Extension

	I can describe the positive and negative impacts of human activity on ecosystems

	I can describe the positive and negative impacts of human activity on ecosystems

I can describe the role of indicator species in environmental monitoring

I can explain the impact of non-native species on ecosystems

I can describe conflicts between  water/land activities within an environment of national importance

I can describe some current national organisations, policies and legislation for the protection of the environment.



1 - Human Impacts on Ecosystems & Biodiversity
Human activities can have a big effect on the environment. Unfortunately many of our activities are harmful and affect the distribution of organisms in the environment.
Deforestation
Deforestation affects biodiversity in a number of ways. Trees may be removed from particular areas in order to make various wood products, to clear land for new buildings or roads, or for creating new farming or grazing land. 
Deforestation can also occur as a result of natural disasters or accidental fires. When trees are removed or destroyed en masse, the species living in that forest lose their natural habitats, and some are not able to survive the change.
 When animals or plants die as a result of deforestation, the biodiversity of that area decreases. Fewer species in an area means a less biologically diverse environment.
Pollution
Pollution is currently poisoning all forms of life, both on land and in the water, and contributing to climate change. Any chemical in the wrong place or at the wrong concentration can be considered a pollutant. Transport, industry, construction, extraction, power generation all contribute pollutants to the air, land and water. 
These chemicals can directly affect biodiversity or lead to chemical imbalances in the environment that ultimately kill individuals, species and habitats.
Climate Change
Climate change, brought about by emissions of greenhouse gases when fossil fuels are burnt, is making life uncomfortably hot for some species and uncomfortably cold for others. 
This can lead to a change in the abundance and distribution of individual species around the globe and will affect the crops we grow, cause a rise in sea levels and problems to many coastal ecosystems. In addition, the climate is becoming more unpredictable and extreme devastating events are becoming more frequent.
Over exploitation 
Over exploitation by humans causes massive destruction to natural ecosystems. Exploitation of biodiversity occurs for food (e.g. fish), construction (e.g. trees), industrial products (e.g. animal blubber, skins), the pet trade (e.g. reptiles, fish, orchids), fashion (e.g. fur, ivory) and traditional medicines (e.g. rhino horn). 
Selective removal of an individual species can unbalance ecosystems and all other organisms within them. In addition, the physical removal of one species often harms other by disrupting food chains.



2 - Indicator Species
A species whose presence, absence or abundance reflects a specific environmental condition, habitat or community.
Indicator species may:
·  Provide information on the overall health of an ecosystem.
·  Reflect a particular environmental condition, such as pollution.
·  Be indicative of a particular habitat type or biological community.
Indicator species can provide an early warning of environmental changes. They can be used to assess the health of an environment or ecosystem – they are often termed ‘bioindicators’. They can be a useful management tool.

	Indicator Species
	Indicate:
	Description
	Diagram

	Lichens
	Air Pollution
	Different lichens show different levels of tolerance to pollution.
Shrubby and bushy lichens are usually the most sensitive to pollution and are often absent from polluted areas.
Crusty lichens are usually more tolerant of pollution and can grow in more polluted areas
	[image: Boreal felt lichen mature specimen on branch]
[image: Orange-fruited elm-lichen]

	Invertebrates
	Water Pollution
	Different invertebrate species are able to tolerate different levels of water pollution.
Mayfly and stonefly larvae prefer clean water with high oxygen levels
Freshwater shrimp can tolerate low levels of pollution
The water louse can tolerate high levels of pollution
Species such as the rat-tailed maggot and sludge worm can tolerate very high levels of pollution and very low oxygen levels
	[image: photo]
[image: Freshwater shrimp on rock]
[image: photo]
[image: photo]

	Mussels
	Water Pollution
	Mussels are suspension feeders and accumulate heavy metals and toxins in their tissues.
Mussels are often used as indicator species for monitoring the health of coastal environments.

	
[image: Freshwater pearl mussel shells]



3 - Non- native Species
An invasive species is a species which has been introduced to an area outside its natural range and can cause a multitude of ecological, economic and public health problems within the new habitat as its population grows. Invasive species may belong to any taxonomic group, with mammals, reptiles, birds, amphibians, plants, invertebrates, fish and viruses all having invasive populations around the world. The extinctions of numerous species around the world can be attributed to the negative effects of invasive species.
When a species is taken out of its natural range and placed into a new habitat it is removed from its natural predators and any pathogens which help to control its population. Without these, population growth may become out of control and the invader can rapidly colonise its new habitat. The characteristics which enable an invasive species to outcompete native species include fast growth, a short life cycle and the ability to tolerate a wide range of habitat types and environmental conditions. Successful invasive plant species often have high rates of seed production and very adaptable reproductive techniques. The degradation of various habitats around the world has made invasions by non-native species a much simpler process, as it is much easier for them to colonise a disturbed area.



UK invasive species top facts
· Invasive non-native species are thought to be one of the biggest threats to global biodiversity, second only to habitat loss.

· There are almost 2,000 established non-native species in Great Britain.

· Invasive non-native species cost Great Britain around £1.7 billion annually.

· Invasive species have been introduced to the United Kingdom from every continent in the world apart from Antarctica.









	Image
	Non-Native Species

	[image: Harlequin ladybird flight]
	The harlequin ladybird was originally introduced to the United Kingdom as a biological control agent to manage populations of aphids and other agricultural pests.

	[image: Canada goose flock feeding on field of stubble]
	Large flocks of Canadian geese create an enormous quantity of droppings, which foul parks and golf courses. The droppings can also pollute water bodies, causing health risks to humans.

	[image: American mink caught in mink trap]
	A voracious and adaptable predator, the American mink kills domestic poultry, causes damage to fisheries and predates native species.

	[image: Grey squirrel eating sweet chestnut]
	Competition with the introduced grey squirrel and has led to the decline of the native red squirrel population in the United Kingdom

	[image: Himalayan balsam invading banks of River Wye]
	The Himalayan balsam produces a large amount of nectar, which makes it much more attractive to pollen-spreading insects than neighbouring native species.

Due to its large size, the Himalayan balsam outcompetes native species for light and space








4 - Conflicts between land/water use
Humans need to use their environments to supply their needs but irreversible damage can occur if they are not managed sustainably. Various strategies can help to keep the use of environments sustainable to protect them for future generations.
Sustainable management of the forest
Brazil needs to exploit the Amazon's resources to develop, so leaving it untouched is not an option.
Uncontrolled and unchecked exploitation can cause irreversible damage such as loss of biodiversity, soil erosion, flooding and climate change. So sustainable use of the forest is essential. Sustainable development will meet the needs of Brazil's population without compromising the needs of future generations.
Possible strategies include:
· Agro-forestry - growing trees and crops at the same time. This lets farmers take advantage of shelter from the canopy of trees. It prevents soil erosion, and the crops benefit from the nutrients from the dead organic matter.
· Selective logging - trees are only felled when they reach a particular height. This allows young trees a guaranteed life span the forest will regain full maturity after around 30 - 50 years.
· Education - ensuring those involved in exploitation and management of the forest understand the consequences behind their actions.
· Afforestation - the opposite of deforestation. If trees are cut down, they are replaced to maintain the canopy.
· Forest reserves - areas protected from exploitation.
· Monitoring - use of satellite technology and photography to check that any activities taking place are legal and follow guidelines for sustainability.

Sustainable management of the savannah
Conservation is the key to protecting the Serengeti for future generations. A sustainable future could be achieved if the following policies are adopted:
· local people employed by investors
· respect for local cultures and customs
· local people should receive some financial rewards from tourism
· sustainable methods are used in order to protect the environment
· improved conservation education programmes for local communities and farmers



Possible strategies include:
· Harvesting branches rather than whole trees to prevent deforestation, soil erosion and desertification.
· Controlled burning of grassland to avoid wildfires.
· Crop rotation to keep a varied supply of nutrients in the soil and prevent soil erosion and desertification.
· Stone lines along the soil contours keep it in place, prevent erosion and improve crop yields. Projects such as this can involve the whole community and give them a sense of ownership and responsibility.
· Managing grazing land to avoid overgrazing, soil erosion and desertification
Sustainable tourism
Tourism can have a negative effect on environments and communities if it is not carefully managed. Sustainable tourism aims to balance the requirements of tourists with the needs of local communities and to protect the environment.
If tourism is to be sustainable then the impacts on local people, the economy and the environment need to be balanced. To achieve this there needs to be cooperation between different interest groups. In The Lake District, this includes:
· The National Park Authority
· The National Trust (who own a proportion of the land)
· other land owners
· the hotel and leisure industry
· conservation groups, eg RSPB
· local people and businesses
· tourists

Possible strategies to achieve sustainable tourism could be:
· Restricting the number of cars and visitors - although this would have an impact on income from tourism.
· Fundraising to repair damage done to the natural environment and footpaths. But who should pay?
· Education of local people and tourists about sustainable tourism. But who will pay for this?
· Underpinning any sustainable strategy is the successful involvement of the local people. With their cooperation, positive outcomes are far more likely.





Case study: sustainability in the Lake District National Park
[image: The Lake District]Here are some of the measures that have been adopted to help maintain the Lake District for future generations.
· The National Trust and other conservation groups have undertaken footpath maintenance. Some paths have been rebuilt or access restricted to reduce the effects on paths and vegetation.

· Public transport has been improved and subsidised, for example the 'Langdale Rambler' bus service. Visitors are encouraged to use the buses instead of bringing their cars into the national park.

· Restricted parking zones have been set up in some villages, for example in Elterwater. The car park on the edge of the village has been expanded and parking on grass verges and near houses has been restricted.

· Raising awareness of conservation issues for visitors with posters and leaflets at tourist information and visitor centres.

· A 10 mph speed limit was introduced on Windermere in March 2005. The lake had become congested with powerboats and water skiers, and noise from the speedboats was spoiling the lake for other users such as swimmers and canoeists. There was also concern that the wake from powerboats had caused shore erosion and that boats had contributed to pollution and the disappearance of reed beds in the lake. Conservationists welcomed the new speed limit, but speedboat owners, water skiers, and boat companies around the lake objected to the change. Businesses have been affected and boat users have had to find alternative lakes.










5 - National Organisations and Conservation
	Organisation
	What do they do?

	SEPA - The Scottish Environment Protection Agency
	Scotland’s environmental regulator. Their main role is to protect and improve the environment
Protect communities by regulating activities that can cause harmful pollution and by monitoring the quality of Scotland's air, land and water. The regulations implemented also cover the keeping and use, and the accumulation and disposal, of radioactive substances.

	SNH – Scottish Natural Heritage
	Scottish Natural Heritage is funded by the Scottish Government. Their purpose is to:
· promote care for and improvement of the natural heritage
· help people enjoy it responsibly
· enable greater understanding and awareness of it
· promote its sustainable use, now and for future generations

	FCS – Forestry Commission Scotland
	Work with the Scottish Government to deliver the Scottish Forestry Strategy.
They also contribute to many aspects of wider Scottish Government policy such as energy, environment and climate change, biodiversity, healthy living, rural transport, tourism and education.

	CNPA - The Cairngorms National Park Authority
	Together with partners, ensures that the special qualities of the Cairngorms National Park - the natural environment, the cultural heritage and the local communities - are cared for, sustained and enhanced for future generations to enjoy.

	Loch Lomond and The Trossachs National Park Authority
	Operates within three distinct areas of focus: conservation, visitor experience and rural development. They have a responsibility for the sustainable growth of the park's communities as well as ensuring that development is carried out sympathetically and in line with the special nature of the area. As the access authority, they are also responsible for maintaining access rights throughout the National Park


Sites of Special Scientific Interest (SSSI) are those areas of land and water (to the seaward limits of local authority areas) that Scottish Natural Heritage (SNH) considers to best represent our natural heritage - its diversity of plants, animals and habitats, rocks and landforms, or a combinations of such natural features.
National Nature Reserves (NNR)are areas of land set aside for nature, where the main purpose of management is the conservation of habitats and species of national and international significance. There are 47 National Nature Reserves in Scotland and they're some of the best places for wildlife in the country. They're managed primarily for nature, but people are welcome too, many have facilities to enable visitors to appreciate the wildlife living there. 

Policies and Legislation for the protection of the environment
	
Environmental Protection Act 1990

	
An Act to make provision for the improved control of pollution arising from certain industrial and other processes;


	



Wildlife and Countryside  Act 1981

	

An Act to repeal and re-enact with amendments the Protection of Birds Acts 1954 to 1967 and the Conservation of Wild Creatures and Wild Plants Act 1975; to prohibit certain methods of killing or taking wild animals; to amend the law relating to protection of certain mammals; to restrict the introduction of certain animals and plants; to amend the Endangered Species (Import and Export) Act 1976; to amend the law relating to nature conservation, the countryside and National Parks and to make provision with respect to the Countryside Commission; to amend the law relating to public rights of way; and for connected purposes.

	
Climate Change Act 2008

	
An Act to set a target for the year 2050 for the reduction of targeted greenhouse gas emissions
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