
[image: RGS App Form dot line 175mm 60%]
	Discovering Wetlands: Review task on terrestrial peatlands 


[image: RGS Invoice fold marks]


Review task to consolidate knowledge and understanding of terrestrial peatlands and restoration methods (with answers)

Short answer quiz and extended answer questions 

Quiz

What is a peatland?

A peatland is a type of terrestrial (inland) wetland environment where waterlogging prevents the full decomposition of plant material.

For a soil, what percentage by weight needs to be organic material for it to be called ‘peat’?

30%

Peat forming systems cover approximately what percent of the global land area?

3%

About how much carbon is stored in the world’s peatlands?

About 600 gigatons (over a third of the world’s soil carbon, and twice as much as stored in all the world’s forests)

What is the difference between the ‘acrotelm’ and ‘catotelm’ layers of a peat bog?

The acrotelm is the upper layer of peat, from the surface downwards, that is sometimes aerated. The catotelm is the layer beneath that is permanently saturated (below the water table throughout the year). The decomposition rate of organic material in the catotelm is over 100 times slower than in the acrotelm.

What is meant by the term ‘humification’ in relation to peat?

This refers to the degree of decomposition that dead plant material has undergone.

What is the Ramsar Convention?

An international agreement that came into force in 1975 to promote the ‘conservation and wise use’ of wetlands.

What are the three main types of peatlands in Ireland and the UK?

Blanket bogs, raised bogs, fens

What climate conditions are favourable for the development of peat bogs?

Conditions of high effective precipitation, meaning where mean annual precipitation is well in excess of mean annual potential evapotranspiration.

What is meant by the term ‘ombrotrophic’ in relation to peatlands?

This refers to peatlands that receive water directly from precipitation. They are nutrient poor, have a relatively low pH, and are dominated by sphagnum mosses.

Why do peatlands reduce the risk of river flooding in their drainage basins?

They slow the movement of water towards a stream, and peatlands are a store of water in the drainage basin.

What type of moss is very common in blanket bogs and raised bogs?

Species of Sphagnum moss.

List some ‘ecosystem services’ provided peat bogs.

Any of:
· Carbon sequestration and storage (more effective than forests), if degraded they become a carbon source rather than sink.
· Absorbing and storing water in drainage basins (so slowing water movement and reducing flood risk).
· Slope stabilization (hillslope erosion increases where peatland is degraded).
· Preserving evidence of past climatic, environmental, and archaeological changes in the peat layers.
· Rough grazing land for cattle and sheep farming (sustainable where numbers are controlled).
· Outdoor recreation.
· Cultural value and aesthetic beauty.

List some reasons for the degradation or loss of peat bogs in Ireland and the UK.

Any of:
· Drainage for agricultural intensification (e.g. cropland in lowlands).
· Overgrazing in uplands (too many sheep causing erosion and ecological damage).
· Burning (both human-caused, and increasingly natural linked with climate change).
· Peat extraction for fuel (an activity known as ‘turbary’), and also extraction for the horticultural industry.
· Forestry (conifer plantations for timber or pulpwood). This dries out peatland and changes the ecology.
· Spread of invasive species (e.g. Rhododendron). This changes the ecology and impacts the biodiversity.

What is ‘turbary’?

This is the extraction of peat, digging out and drying it to use as fuel.

What is the name of the WaterLANDS Action Site in Ireland where blanket bog restoration work is taking place?

The Cuilcagh-Anierin Uplands Special Area of Conservation (SAC).

How does laying biodegradable geotextiles help in restoring peatland?
This provides a cover to reduce erosion by rain splash and overland flow and to allow vegetation to regenerate and stabilize the surface.

How does drainage blocking help in restoring peatland?

By blocking old drainage ditches (can be done with timber or plastic barriers, or with coir logs) water is held in the peatland. This causes the water table to rise, so restoring the natural hydrology of the peatland.

How does removal of conifer trees help in restoring peatland?

Invasive conifer trees growing on a peat bog contribute to drying it out. Removal of the conifers is necessary for restoring the habitat and enabling the water table to rise.

Why is the ‘‘results-based agri-environment payment scheme’ (RBPS) important for advancing peatland restoration?

It incentivizes local farmers (either tenant farmers or land owners) to manage their land in a way that promotes peatland restoration. It is only right that farmers are compensated for conservation actions that might otherwise result in a loss of income. The involvement of local farmers in peatland restoration is essential for success.


Extended answer questions

Past A Level exam questions (Eduqas, AQA, OCR) in which discussion of peatlands is relevant

Explain how peat formation is influenced by factors other than climate. (5 marks, from Eduqas Component 2 Global systems and governance, June 2023)

E.g. geology, relief, elevation, forest clearance in the uplands in prehistory, etc., detail can be included in how peat forms (waterlogging, anoxic conditions in the catotelm, slow decomposition rates, etc.

There is also a question on this paper 2023 paper requiring interpretation of a map of the distribution of peatlands in Great Britain compared with a climate map.

‘Land-use changes always affect local water and carbon cycles in highly negative ways.’ Discuss. (20 marks, from Eduqas Component 2 Global systems and governance, June 2023)

Part of the discussion can include land-use that involves draining peatlands, and how this can turn a peatland from a sink to a source of CO2, and also how this affects water movement through the drainage basin.

‘Climate is the most important factor influencing the formation of peatlands and their survival.’ Discuss. (20 marks, from Eduqas Component 2 Global systems and governance, June 2022)

The discussion can include reference to how blanket bogs and raised bogs form naturally, but also how different human activities can cause degradation or survival. Note that forest clearance in prehistory combined by climate change to cooler/wetter conditions in the uplands initiated peatland formation in some parts of the UK and Ireland.

Use Figure 1a to analyse the links between physical conditions and the formation or absence of peat. (5 marks)
Suggest how the human activities shown in Figure 1b might reduce local carbon storage. (5 marks, this pair of questions is from Eduqas Component 2 Global systems and governance, June 2019)

This is a good example of a question that involves interpreting a schematic diagram and bringing in knowledge about the importance of peatlands as carbon sinks and stores.

Outline how human factors impact upon the water cycle. (4 marks, from AQA Paper 1 Water and carbon cycles, June 2024)

Human activities behind peatland degradation can be included in the answer. Peatlands are important in how water moves through the drainage basin (local to regional water cycles).

With reference to an ecosystem at a local scale, evaluate the extent to which management has created a viable future for the area. (20 marks, from AQA Paper 1 Ecosystems under stress, June 2022)

Peatland restoration at Cuilcagh-Anierin SAC could be used in this answer as an example of land-use change and management helping to restore a local scale ecosystem (blanket bog) for a viable future.

Assess the impact of farming practices on the carbon budget. (20 marks, from AQA Paper 1 Water and carbon cycles, June 2020)

The Cuilcagh-Anierin SAC could be used in this answer for assessing how some farming practices can turn blanket bog from a sink CO2 into a source. On the other hand, more sustainable farming practices can maintain the viability of the peatland as a sink and store.

‘Land-use changes have a greater influence than fossil fuel combustion on the carbon cycle.’ Discuss (16 marks, from OCR Component 1 Section B – Earth’s Life Support Systems, May 2024)

The restoration work at Cuilcagh-Anierin SAC could be used as a place example of the type of land-use changes that, alongside of reducing fossil fuel combustion, are essential for reducing the concentration of CO2 in the atmosphere. However, this is small scale, and presently overwhelmed by the much larger scale of emissions from fossil fuels.

To what extent do human factors enhance rather than disturb the natural processes and stores in the water cycle? (16 marks, from OCR Component 1 Section B – Earth’s Life Support Systems, May 2023)

The Cuilcagh-Anierin SAC restoration work could be used in this answer as a place example of human factors (management techniques and land-use changes) that are enhancing natural processes and stores in the water cycle. Particularly in relation to increasing stores of water in the drainage basins, so attenuating flows and reducing flood risk in the valleys.


General extended answer questions to review the terrestrial peatlands unit

Explain the environmental conditions that allow for the development of blanket bogs and raised bogs.

Blanket bogs and raised bogs need to be defined. Climate and other local factors (e.g. geology, relief) need to be discussed. It is typically a combination of factors that explain their development in certain locations.

Discuss the different ecosystem services provided by peatlands.

A broad question in which the range of the response is important. For example, there should be consideration of benefits related to the water cycle, to carbon storage, to biodiversity, and to human well-being.

To what extent do you agree that peatlands are a first line of defence against river flooding?

An evaluative question without a clearcut answer. The presence of peatlands in drainage basin does reduce flood risk, but there are also other factors, both natural and human based. The answer can weigh up hard and soft engineering techniques.

Explain how the presence of peatlands within a drainage basin affects the stream hydrograph.

The key idea is that peatlands help to slow the rate of movement of water in a drainage basin, so promoting a more attenuated (less ‘flashy’) stream hydrograph response to a precipitation event. The answer needs to detail the explanation by defining what peat is and including discussion of peat forming plants (e.g. Sphagnum) that intercept and hold water.

Evaluate the importance of peatlands within the global carbon cycle.

This answer should use statistics on how much carbon is stored in the world’s peatlands and on the effectiveness of peatlands as carbon sinks. Comparison needs to be made with other ecosystems, such as forests. As an evaluative question, the degree of importance can be debated, although they cannot be considered unimportant. Their degree of importance depends on the timescale.

Describe different methods of peatland restoration and explain how they work.

This question requires some specific learning of the Cuilcagh-Anierin Uplands SAC example. The question could be edited to ask for an evaluation of the relative effectiveness of the different methods.

Using an example, assess the importance of involving the local community for peatland restoration.

This question gets at the importance of involving local ‘stakeholders’. It is a theme that applies well beyond just peatland restoration. The involvement of farmers in the Cuilcagh-Anierin SAC and the ‘results-based agri-environment payment scheme’ RBPS is relevant here. Economic diversification beyond traditional revenue sources (e.g. outdoor tourism and recreation) is also relevant to incentivize the conservation and restoration of peatland.
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