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Mapping for Climate Change: Teacher’s Notes
About this Resource Pack
This pack was written by Dr Amy Rogers and Dr Lauren Gough (OPAL East Midlands, University of Nottingham).  It is free to use for teaching purposes and additional electronic copies can be downloaded from www.OPALexplorenature/org/heathlandresources.  This pack contains materials to support a field study in a heathland, one of our most endangered and fragile habitats.  It is primarily aimed at KS4 students studying Science or Geography.

This field study encourages students to investigate the vegetation in a lowland heathland habitat and to use a GPS unit to map habitat fragments. Students could also make management decisions, deciding where to place habitat corridors to help prepare for the possible effects of climate change. Students could carry out four activities depending on the time available and suitability of your site.
	Activity A:
	Orienteering with a GPS unit.

	Activity B:
	Investigating heathland vegetation using quadrats to compare the relative abundance of heather and grass species.

	Activity C:
	Mapping a heathland fragment using a GPS unit.

	Activity D:
	Deciding where to locate a habitat corridor to connect two heathland fragments.


Contents of this Pack

PowerPoint introduces students to heathland, explains why they are important and discusses what habitat fragmentation is, how it threatens plants and animals, and how it may exacerbate the effects of climate change. 

Student workbook gives instructions, background and questions for students to work through.

Plant ID guide to help students identify common heathland plants.  The guide should be printed double-sided if possible with photographs on the front and key plant characteristics on the back. 

Example risk assessment gives ideas for formulating your own, site specific, risk assessment.

Curriculum Links

KS4 Science: Ecology, Quadrats/Sampling, How Science Works, Climate Change, Interdependence, Biodiversity
KS4 Geography:  Ecosystems, Human Impact on the Environment, Climate Change, GPS, GIS, Mapping, Managing change/land use, Sustainability, Biodiversity
Health and Safety
It’s important to carry out a pre-visit risk assessment. An example is included, but this should always be modified and tailored for each individual visit.
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Lowland heathlands are open habitats, found less than 300m above sea level, and are usually dominated by heather and different grasses. Shrubs, such as gorse, are frequently present, in addition to scattered trees such as birch and oak. Bracken often becomes a pest species within heathlands. Lichens, fungi and mosses are common on the ground. 

[image: image3.jpg]v'
OQ EXPLORE

NATURE



[image: image4.jpg]


Heathlands are typically associated with sandy, acidic, low nutrient soils. Heathland sites may be large open areas or small fragmented patches within a woodland habitat. Lowland heathlands are among the rarest habitats in the world. In fact they are rarer than rainforest, and we have 20% of the world’s heathlands in the UK. Many are classified as Sites of Special Scientific Interest (SSSI). This means particular care must be taken to avoid damaging sites and you must have land owner permission to carry out any activities. 

Where did they come from and where are they going!
Historically, many heathlands are the result of humans clearing the landscape for agriculture and timber. If left unmanaged, many would gradually undergo succession to form a forest. Many heathlands are managed carefully to maintain them as a heathland. Common management techniques include grazing, mowing, rolling bracken and tree removal. The main aims of heathland management are to reduce cover of shrubs and trees, ensure soil nutrients remain at a low level, ensure plants are different ages to encourage structural diversity and meet specific requirements of priority species.  
What’s threatening this rare habitat?

Heathlands have declined rapidly over the last century. For example, Nottinghamshire is thought to have lost over 96% of its heathland during the last 250 years (Clifton and Keymer, 2009).  Heathland is a priority habitat and many landowners are working actively to create more heathland habitats. Threats to heathlands include loss due to human activity (e.g. building housing estates), damage through inappropriate use (e.g. by dirt bike riders and rubbish tippers) and pollution increasing soil fertility, leading to invasion by grasses and trees, which grow better when soil nutrient levels are higher. 

What lives there?

It is important to try and halt the decline in heathland habitats because they support many species that are endangered or threatened. They are extremely important habitats for spiders and one of the only habitats in the UK that can contain all six of our native reptile species. Particular risks associated with heathlands in some areas include the possibility of encountering adders. A number of critically endangered birds only nest in heathlands, including the European nightjar.  Some heathland birds are ground nesting and it would be best to avoid carrying out field trips to a site if birds are nesting there. Disturbance could result in them abandoning their nest.

Good times to go
This field trip can be carried out at any time of the year. In the summer months more plants will be flowering, making it a more colourful experience. Be aware that nightjar could be nesting from May - August so these months should be avoided if nightjars are known to be present on your site. 

Habitat fragmentation and climate change
Habitat fragmentation is when a habitat is broken up into smaller areas (fragments), creating areas of habitat that are isolated from other similar areas. Smaller fragments of habitat are often more vulnerable than larger fragments to changes in the environment, for example pollution. Habitat fragmentation often occurs as a result of human impact on the environment e.g. building, clearing areas for agriculture. 
If climate change affects local weather patterns, it’s possible that some species will need to move further north or south depending on their requirements. Species located in isolated fragments may be unable to move to more favourable conditions unless they have a suitable habitat corridor to move along. Habitat fragmentation could exacerbate the effects of climate change. Habitat corridors are an important consideration to help reduce the impact of climate change. 

Choosing a suitable site
For the purposes of this study it would be best to select a small area of heathland within another habitat e.g. a heathland clearing within a woodland area. An area of heathland that students can easily walk around in about 15 minutes would be ideal. If you can find an area with several heathland fragments quite close together it could be useful for planning corridors between similar habitat fragments. 
References
Clifton, S.J. and Keymer, R.J. (2009).  The Lowland Heathlands of the English East Midlands.  Pp 48 – 62 Lowland Heaths: Ecology, History, Restoration and Management.  Journal of Practical Ecology and Conservation Special Series, No. 5. 

Example Timings of the Day
	9:30am – 10:00am 
	Introduction 

	10:00am – 11:00am 
	Activity A: Orienteering with a GPS unit 

	11:00am – 12:00 pm 
	Activity B: Vegetation surveying 

	12:00pm – 12:45 pm 
	Lunch 

	12:45pm – 2:45pm 
	Activity C: Mapping a heathland fragment
Activity D: Locating a habitat corridor 

	2:45pm 
	Depart 


Equipment/Resource Checklist
	Student workbooks and clipboards
	

	Pencils
	

	Facilities/equipment to run PowerPoint on site
	

	Camera
	

	First Aid Kit/mobile phone
	

	Activity A: Orienteering with a GPS 

	

	GPS units
	

	Activity B: Vegetation survey
	

	Random number tables or calculators with random number function.
	

	Quadrats (students in groups of 3)
	

	Two 50m tape measures
	

	The OPAL Guide to Heathlands in the East Midlands (download for free from www.OPALexplorenature.org/heathlandresources or request a hard copies from opaleastmidlands@nottingham.ac.uk).
	

	GPS receivers
	

	Activity C: Mapping a heathland fragment
	

	GPS receivers
	


Activity A: Orienteering with a GPS

The purpose of this activity is to get students familiar with using a GPS unit to mark waypoints. The activity could be carried out at school before the trip. Their task is to use their GPS unit to create a treasure hunt.  This could be done as follows:

· Ask the students to find 5 features on the heathland to be in their treasure hunt.  The features should be permanent (i.e., not something that might move location) and relatively large.  You could give them a theme when choosing their features, for example ‘Five features you think are important to nature’, or ‘Five features you think are beautiful”;

· They should log the co-ordinates of each feature in their GPS units as a waypoint.  They could also write a clue to help people work out what each of the features is;
· When all the groups have finished, get them to swap their GPS units with another group who then have the challenge of seeing if they can navigate to and find all five correct features.

The instructions in the workbook need to be checked to ensure they are relevant to marking a waypoint using the GPS model that you are using.  If you can purchase or borrow enough GPS units it would be ideal to have students working in groups of 3. 
Activity B: Vegetation surveying
This aim of this activity is to get students familiar with a heathland habitat and some of the characteristic vegetation. It also allows students to assess the quality of the heathland fragment. A healthy heathland should have an average percentage cover of heather of at least 25% and no more than 50% cover of grass.  Bracken, bramble and birch cover should be minimal.  Please note that the species listed in the results table were chosen for a specific site.  It is advisable to conduct a pre-visit to ascertain which plants species are present.  If possible, you may also like to provide a simple identification guide, such as the Field Studies Council’s Key to Plants Common on Heathlands and Moorlands or the OPAL Guide to Heathlands in the East Midlands (please request a copy by visiting www.OPALexplorenature.org/heathlandresources). 
When conducting any sampling, the samples should ideally be randomly selected.  For this study we recommend generating random quadrat samples using the following approach:

· Lay out two 50m tape measures (or as long as you have) at right angles to one another – this could be a good exercise to teach students how to use compasses.

· For each quadrat, get the students to generate two random numbers between 0 and 50 using the random number generator on a calculator.  These numbers will correspond to the X-Y co-ordinates of the quadrat.

· Ideally each group of students will complete 10 quadrats, generating X,Y co-ordinates using a random number generator on calculator.


Activity C: Mapping a heathland fragment
In this activity students are required to map a heathland fragment using their GPS units. Ensure that the GPS units are set to track a path before students walk around the perimeter of the site holding their GPS unit (see Introducing your GPS document). The GPS data can later be downloaded on to a programme such as Google Earth to allow the path the students took to be viewed on a map. Students may need to make decisions about where exactly the boundary of the habitat falls. They will need to discuss ways that they can ensure they are as consistent as possible at choosing where the boundary lies before they begin mapping. 

Activity D: Locating a habitat corridor

In this activity students are required to decide where a habitat corridor could be located to link the heathland fragments.  If the heathland site you have been studying has other heathland fragments nearby then you could use your site as an example.  Aerial photographs of the area could be obtained from Google Maps to show the land uses and other habitats in the area.

If your site does not have other heathland fragments nearby, then an example map has been provided in the resource pack. 

Possible Further Activities 
· Get students to design a PowerPoint presentation, short video documentary, website or scientific poster to show their findings.

· Pass your results on to the heathland land owners to help them to assess the success of their management practices.
· Investigate more about habitat corridors and their importance e.g., by researching the Living Landscape initiative by the Wildlife Trust.

More Information

Find more information about lowland heathlands at www.OPALexplorenature.org/heathlandresources 






Figure 1: A typical lowland heathland








Sample Workbook Answers: Activity B


How will you make sure that your quadrat is placed randomly? Students should use a random number table or random number function on a calculator to generate random coordinates.


1) A good quality heathland will have at least 25% cover of heather and less than 50% cover of grass or bracken. Using the results you collected in Activity B, explain whether or not you think this is a good quality heathland.


Students should calculate the average cover of heather, grass and bracken and refer to these figures to discuss how healthy the heathland fragment is.


2) Why did you have to do at least 10 quadrats?


Students should explain that larger sample sizes give a more accurate representation of the vegetation in an area.


3) Why is it useful to mark the location of each quadrat you did using your GPS unit?


Makes results easier to replicate if the exact location for each quadrat is known. Allows results to be accurately mapped on an aerial photograph or satellite imagery.


4) Give one possible source of error that could have affected your results.


Incorrect identification of plants. Human error in calculating % cover of the quadrat.














Background


What are lowland heathlands?








Sample Workbook Answers: Activity D


Many organisms will need to move along the habitat corridor. Which types of organism do you think will be most in need of a corridor linking similar sites?


Animals that move along the ground, e.g., snakes and lizards, will be more in need of a suitable corridor than animals that are able to fly, e.g., nightjar and other birds. Plants may also be less in need of a habitat corridor than animals moving along the ground as their pollen/seeds may be carried long distances by the wind or mobile vectors, e.g., bees, birds. 


List some things that you need to think about when deciding where a corridor should go.


Current land use - will any other habitat be destroyed by creating a heathland corridor?


Economic viability


Logistics of removing obstacles e.g., trees, buildings


Maintaining the corridor as a heathland area
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