[image: image1.png]An The
Chomhairle Heritage
Qidhreachta Swssesssss Council

()






DRAFT No. 2

April 2005

[image: image6.jpg]NATURA

ENVIRONMENTAL CONSULTANTS







Table of Contents

4Part 1: Background


41
Introduction


41.1
Summary


51.2
Background


51.3
The need for baseline information on habitats


72
Maps, GIS and GPS


72.1
Maps and map scales


82.2
GIS


92.3
GPS


93
Sources of Information


93.1
Remotely sensed images


103.1.1
Aerial photographs


113.1.2
Satellite imagery


133.2
Marine Habitats


143.3
Other datasets and sources of background information


143.4
Nomenclature


154
Habitat Classification and Site Evaluation


154.1
Use of the ‘Guide to Habitats’


154.2
Problems with habitat identification and classification


174.3
Evaluation of habitats/sites


20Part 2: Survey Manual


205
Equipment and facilities


205.1
Office and storage facilities


205.2
Field equipment


215.3
Transport


215.4
Maps


225.5
Aerial photographs


225.6
Other information


225.7
Authorisation


226
Survey co-ordination


226.1
Personnel


226.1.1
Survey co-ordinator


226.1.2
Surveyors


236.1.3
GIS specialist


236.2
Field season


236.3
Systematic coverage


246.4
Rate of survey coverage


257
Pre-survey desk study


258
Field survey


258.1
Survey area coverage


258.2
Minimum area and minimum length


268.3
Habitat mapping conventions


278.4
Habitat recording on field maps


278.5
Habitat recording on data sheets


278.5.1
Field notes


288.5.2
Target notes


288.6
Accuracy and error


298.7
Habitat colour codes


299
Data management


299.1
Field data


309.2
Habitat maps


309.2.1
Preparation of maps with GIS


309.2.2
Preparation of maps by hand


319.3
Target notes


319.4
Data storage


319.5
Data analysis


329.6
The survey report


339.7
Future development of the methodology


3410
References


3611
Appendices




ACKNOWLEDGEMENTS

These guidelines were prepared for the Heritage Council by NATURA Environmental Consultants.  The principal authors were Dr Julie Fossitt, Dr Clare Byrne and Richard Nairn………….etc. 

Part 1: Background

1 Introduction

1.1 Summary

These guidelines present a standard methodology and protocol for habitat survey and mapping over large areas, using the classification outlined in ‘A Guide to Habitats in Ireland’ (Fossitt, 2000), henceforward referred to as the Guide to Habitats. The aims are twofold: firstly, to standardise the approach to habitat mapping in Ireland so that data collected from surveys across all areas of the country, including urban areas, are compatible and can be collated nationally, and secondly, to promote the survey and inventory of Ireland’s habitat resource. Methodologies for habitat surveys over large areas have been developed in other countries. One such example, the British Phase 1 Habitat Survey methodology, developed by the Joint Nature Conservation Committee (JNCC) over many years (JNCC, 1993), has been widely used in Britain and Ireland. The methodology proposed in this manual is broadly analogous to Phase 1 in terms of the level of detail to be mapped and stored, but with updates in certain areas to take account of recent developments in computer mapping techniques, and the wider availability and improved quality of remotely sensed images. While the use of computer Geographical Information Systems (GIS) to store and manipulate habitat data is encouraged, the methodology does not preclude the use of hard copy maps at all stages of a survey.

The habitat survey guidelines are divided into two parts. Part 1 reviews the types of maps available, the use and benefits of GIS in large mapping projects, the main sources of information to assist and complement habitat surveys over large areas, and the problems of habitat classification in the field and representation on maps. The issue of habitat/site evaluation is discussed but is not a component part of general habitat surveys. Part 2, the survey manual, outlines the methodology that should be followed for habitat surveys. It sets out a standard protocol and minimum set of requirements with regard to data collection on habitats, and the presentation and storage of that data. This methodology covers all stages of the habitat mapping exercise, from the equipment and facilities needed, to the preparation of the final habitat maps and survey reports. 

The manual has been written with a view to producing three main end products from a survey:

· Colour coded habitat maps (with alphanumeric habitat codes) of survey area.

· Textual information related to mapped information. 

· Survey report to include a summary of the variety and extent of habitats in the survey area.

	Box 1: Important notes

	Surveyor standards. In order to apply the methodology in this manual, surveyors should be capable of identifying habitats to level 3 in the Guide to Habitats. This requires a certain level of competency in habitat identification and field botany; zoological skills will also be required in the marine environment. Habitat identification and differentiation can be difficult in practice and no written guide or methodology, however comprehensive, can substitute for expertise and experience.



	Land access. The survey organising body and/or individual surveyors should always seek access permission before entering privately owned land. All surveyors should be made aware of, and should adhere to any protocols or other requirements regarding entry to farmland, and the normal Countryside Code should be followed. Surveyors should endeavour to inform landowners of any special habitats or features of note on their land, and highlight the importance of their conservation.



	Copyright. The copying and reproduction of maps is controlled by copyright and can only be carried out under licence from the Ordnance Survey.



	Future revision. The habitat survey guidelines are intended as a working document that will be revised over time. It is the first step in the development of a standardised mapping system for habitats in Ireland. Through consultation with experts and end-users, and detailed testing in the field, the methodology will undoubtedly evolve and be revised. Added to this, future developments in the fields of habitat classification and ecology, and in remote sensing and GIS techniques will dictate that it be updated over time. Any comments on the methodology outlined in this manual should be sent to the Heritage Council. 




1.2 Background

A national habitat inventory would make a major contribution towards the effective management and conservation of Ireland’s biodiversity and natural heritage. While habitat surveys have been carried out in this country for a variety of reasons, most of the habitat data are incompatible and have little use beyond that for which they were originally collected. The current manual was commissioned by the Heritage Council in response to the urgent need for a standard methodology for habitat surveys over large areas to ensure that habitat data, when collected, are compatible and that data from different surveys can be collated nationally. The manual is intended for use with the standard habitat classification scheme in the Guide to Habitats, published by the Heritage Council in 2000. 

1.3 The need for baseline information on habitats

Information on Ireland’s habitat resource is currently inadequate and no comprehensive county or national habitat surveys have ever been carried out. This major data gap is widely known and was clearly demonstrated in a report ‘Towards a National Framework for the Management of Biological Data’ (Heritage Council, 2002), and in an unpublished review of datasets on terrestrial habitats for an EPA report on ‘The Needs Associated with a National Ecological Network’ (see www.econetireland.net). For a number of important Irish habitats, including many of those listed in Annex I of the Habitats Directive
, baseline information is either lacking, inadequate or out-of-date (see, for example, Dwyer, 2000).

Baseline information on the location, extent and distribution of habitats, or a habitat inventory, is fundamentally important for habitat management and conservation, for informing action and formulating policy, and for creating awareness among local communities and at a national level. Some of the key reasons why habitat data are required are outlined below. 

Baseline information on habitats is required:

· To fulfil obligations that arise out of international directives and conventions on conservation, most notably the Habitats and Birds
 Directives, and the Convention on Biological Diversity
. Whether stated explicitly or implicitly, these directives and conventions require that information on habitats either exists, or should be collected. The ultimate objective should be to compile a national inventory of biodiversity that would include habitats. 

· To assist the Irish authorities in halting biodiversity loss by 2010, a target agreed by member states of the European Union.

· To assist with the selection of further additions to the protected area network of designated sites (e.g. NHAs, SACs, SPAs, Nature Reserves and National Parks).  The availability of regional or national habitat maps would also greatly assist in identifying habitat corridors or “stepping stones” between designated areas, as required by the EU Habitats Directive (Article 10). 

· To contribute towards the protection of Ireland’s biodiversity and semi-natural habitat resource in the wider countryside, i.e. outside the 11% or so of the land area that occurs within the protected area network. This can be achieved in part through the creation of awareness at all levels from landowners and local communities, to State agencies with responsibility for environmental protection, and at EU level. 

· To guide spatial and development planning by providing local authorities and other agencies with the necessary information about areas of ecological value in their jurisdictions. Local authorities now have considerable responsibility for protecting the natural heritage and for promoting sustainable development. The Planning and Development Act, 2000, states that a development plan should include ‘the conservation and protection of the environment, including, in particular, the archaeological and natural heritage and the conservation and protection of European sites and any other sites which may be prescribed…’ The Act also empowers regional authorities to make regional planning guidelines, which must include, among other things, the ‘preservation and protection of the environment and its amenities, including the archaeological, architectural and natural heritage.’ 

· To make information on habitats available to all organisations and agencies with responsibility for implementing legislation relating to biodiversity conservation and environmental protection, e.g. Department of Environment, Heritage & Local Government, local authorities and the Environmental Protection Agency. Such information is also required for the implementation and subsequent monitoring of important environmental schemes and initiatives such as REPS (Rural Environment Protection Scheme) and the Water Framework Directive
. 
· There is a need for habitat inventory and information for the development of Local Biodiversity Action Plans (LBAPs) – the Heritage Council’s advice for the production of LBAPs (March 2003) call for a Biodiversity Audit to be undertaken.
· To increase awareness of the existence and importance of habitats among the general public, including landowners and local communities. 
· To establish a baseline from which to monitor future changes in the extent and distribution of habitats in Ireland, and from which to determine the efficacy of any conservation plans, programmes and strategies. 

· To determine suitable areas for habitat restoration or recreation projects in order to reverse habitat fragmentation, and to establish or recreate ecological networks. 

2 Maps, GIS and GPS 

2.1 Maps and map scales

Ordnance Survey (OS) maps are a basic requirement for any mapping exercise. For habitat surveys, the most useful maps are those that depict field boundaries and other features that can be followed on the ground. Maps that show such features include the OS six-inch (1:10,560) and 25-inch (1:2500) series that date from the early 1900s. These maps are now out-of-date and many features will have changed on the ground, e.g. loss of field boundaries, expansion of urban areas, and construction of new roads and houses. Six-inch maps are available for all counties; 25-inch maps are available for approximately 90% of the country. All are available from the OS, and sets of both series of maps are held on a county basis by the relevant local authority. Local authorities usually also have up-to-date maps of the main urban areas in their jurisdictions.

The OS six-inch and 25-inch maps were produced and numbered on a county-by-county basis; six-inch map sheets were subdivided into 16 to produce the 25-inch series and maps were numbered accordingly. All these maps are in black and white which is an advantage for photocopying, or colouring and shading to show habitat details. As hard copy, the individual maps sheets are large (A0/A1) and latitude and longitude are indicated but not the Irish National Grid. Copying such maps on anything other than an A0 printer is usually cumbersome and their storage in large numbers requires purpose-built map cabinets. Six-inch and 25-inch maps are also available digitally from the OS for use in a GIS (section 2.2). 

Digital maps can be produced or viewed at any scale, and can be printed out on a variety of paper sizes depending on the printers available. Note that the reproduction of maps requires a licence from the OS. 

Maps that show the general area in which a survey is being carried out, such as the 1:50,000 Discovery Series, are also essential. These colour maps are comparatively up-to-date and there is national coverage. They show the National Grid at the 1km square level. Discovery maps are widely available in shops as folded sheets and are also available digitally. 

The OS is currently re-mapping the country at scales of 1:1000, 1:2500 and 1:50,000 but it will be a number of years before there will be complete coverage. 

All hard copy maps can be enlarged or reduced, and reproduced in colour, if colour photocopiers, or scanners and colour printers are available. Alternatively, with GIS, digitised OS maps may be viewed and printed at any scale. For habitat mapping in the field, the scale of the map should be such that sufficient detail is shown, adequate space is available for writing notes, and the number of map sheets is not excessive. Maps at the six-inch scale (1:10,560), or rounded off to 1:10,000, are recommended for habitat mapping in the field. 

2.2 GIS

GIS (Geographical Information System) is a computer system that provides the functions and tools needed to assemble, store, manipulate and display large amounts of geographical information, i.e. digital data identified according to their locations. Any geographically referenced digital data can be entered into a GIS as a series of layers comprising points, lines or polygons. In the case of a habitat mapping exercise, the GIS would normally include background mapping (OS six-inch and Discovery series), and other digital datasets such as the National Parks and Wildlife database of designated areas (available for download from www.heritagedata.ie). Digital images such as ortho-corrected aerial photographs (corrected to the National Grid; see section 3.1.1) can also be incorporated into a GIS. Habitat details can then be digitised (drawn in) in one or more layers over the background mapping, or digital images, and habitat types can be coloured, shaded and labelled as required. Textual information can be attached to spatial data within an associated database; maps can be queried accordingly.

The major advantage of GIS over hard copy maps is the power to manipulate and analyse the data and information it contains. Maps can be updated to reflect changes in habitat boundaries and land-use and the various layers can be shown and hidden in any combination, at any scale, with the result that numerous different versions of maps can be created, viewed or printed out. Data are stored digitally which saves on space, facilitates the creation of back ups, and enhances the capacity for data collation, dissemination and re-use. Data from different surveys can be amalgamated. Colour and fill patterns for different habitat types, labelling styles, and map legends can be standardised for all habitat maps produced. GIS can also be queried in relation to the area or length of a particular feature, or the grid reference of a specific point. GIS has the capacity to produce finished maps with legends, scale bars, borders and north points. The scale of a map can be chosen as required. GIS can also be used to query and analyse spatial data so that the total area of a particular habitat type can be calculated for a region or survey area.

GIS technology has enhanced the efficiency, capacity and analytical power of traditional mapping and is fast becoming an essential tool for all mapping projects. It is evident that any habitat mapping project should be developed with GIS in mind and the use of GIS is strongly recommended in these guidelines. The most widely used desktop GIS packages in Ireland at present are ArcView, MapInfo and AutoCad. There is a certain level of compatibility between all these packages but the ‘cosmetic’ elements of maps (e.g. colour and fill patterns, legends, etc) are sometimes lost when data are interchanged. The most appropriate GIS package should be carefully selected, taking into account the future use and storage of the data. Ideally GIS should be available from the start of a project and habitat data should be input on an ongoing basis. The experience in the UK in the early 1990s was that the use of GIS to digitise previously collected Phase 1 data proved expensive and time consuming (Bailey and Isaacs, 1999). 

2.3 GPS

GPS (Global Positioning System) is a worldwide radio-navigation system formed from a constellation of 24 satellites and their ground stations. GPS uses these ‘man-made’ stars as reference points to calculate positions on the ground to within a few metres, or centimetres in the case of some advanced forms of GPS. Positions of habitats and features can be read in several forms with a GPS receiver, including grid references and latitude and longitude. For mapping purposes, grid references are the most useful. Since 1993, when the network of satellites was launched, GPS receivers have been miniaturised and have become more accessible and economical. GPS technology is continually advancing; some of the more advanced systems can record and store details of areas of land as a series of points that can be saved as polygons and transferred directly to GIS. The use of GPS is recommended for habitat mapping, particularly in areas of unenclosed land and upland areas where accuracy will be greatly improved. They can also give accurate grid references for specific points or for target notes.  However, dense woodland canopies can block the satellite signals and GPS readings may therefore be unattainable in such habitats.  It should also be noted that even where GPS is used, habitat surveyors require basic cartographic and map-reading skills.  

3 Sources of Information 

3.1 Remotely sensed images

Remotely sensed images, aerial photographs and satellite images, are the most important sources of information to assist in habitat survey and mapping over large areas. Both provide an overview of the survey area at a specific point in time, and can be used to identify habitats of potential ecological value among the more widespread habitats of intensive farmland or urban areas. Field surveys can then be more focused in their approach. Remotely sensed images, and aerial photographs in particular, greatly assist in the transfer of habitat information to maps as they enable the boundaries of habitat units to be drawn in with considerable accuracy in places where these do not follow features on a map. Hidden areas of potential interest that might go unnoticed will also show up, e.g. stands of broadleaved trees or wetland areas in conifer plantations, or areas of undeveloped land in cities. Recent changes in land use that might not be evident on maps will be recorded, e.g. afforestation, or new roads, buildings or quarries. Remotely sensed images may provide, or may be combined with topographical information (e.g. digital elevation models) to assist interpretation. They are also particularly useful for monitoring changes in habitat extent and distribution over time. 

In the CORINE and FIPS projects (see Box 2 and 3), satellite images have been used to map land cover and land use over large areas.

Despite the advantages, aerial photographs and satellite images have limitations and should be seen as a complement to field survey rather than a substitute. Many of the habitats listed in the Guide to Habitats (at level 3) cannot be distinguished accurately from a distance. With some exceptions, the ability to identify species of flora or fauna is very limited. However, at various times of the year, certain plants can be identified from aerial photographs, e.g. hawthorn in spring, meadowsweet in summer, or bracken in autumn. Little or no information is provided on soil type, water depth or wetness, peat depth or habitat quality in remotely sensed images. Colours or tones may vary between photographs because of processing and because of changes in vegetation at different times of year. Their usefulness is also limited by their quality, age and resolution. Clouds may obscure satellite images or give rise to shading in aerial photographs. Field visits are still necessary to verify habitat identification and to record species present. 

3.1.1 Aerial photographs

Aerial photographs include any photographs taken from the air and should, ideally, form the basis of any habitat mapping exercise. Up-to-date images, in colour, and at a scale large enough to show habitats and other features distinctly, are important as the value of aerial photographs is limited by their resolution, quality, age and scale. Resolution determines the scale to which an image can be enlarged and still show features clearly. It depends on the type of camera used and the altitude at which the images were captured. Images captured at high altitudes have low resolution but cover large areas of land; those captured at low altitudes can have high resolution but each image will cover a small area. Photographs can be taken vertically or obliquely. The relative heights of features such as trees or hedgerows can be determined from oblique images. The shadow cast by features when the sun is low can also help in establishing height. The time of year can be important in helping to distinguish species or habitats on the ground, e.g. gorse or hawthorn in flower, and broadleaved trees among conifers in autumn. 

Aerial photographs can be obtained as hard copy (on photographic or ordinary paper) and as digital images that can be stored on CDs and viewed on computer. With photocopiers, printers or scanners, photographs can be reproduced or printed out on paper at a variety of scales. Digital images can be viewed at any scale on computer, and can also be rectified and mosaiced to fit to a co-ordinate system such as the Irish National Grid. Orthocorrected photographs when mosaiced together can be printed out as composite images or photomontages covering large areas of land. Orthocorrected photographs can also be brought into a GIS as digital images and can be used as a background layer for habitat mapping. Again, these images can be viewed or printed out at any scale with the limits set by image resolution and printer capability. Video cameras operated from helicopters can also record continuous images that can be stored on CD and viewed on computer.

The Ordnance Survey has complete coverage of Ireland with vertical colour aerial photographs at a scale of 1:40,000. The last complete set dates from 2000 and is available as orthocorrected images. They were taken in summer, a good time of year for habitat recognition. In addition, there is almost complete coverage of Ireland with black and white photographs dating from 1995. These were taken at the same scale (1:40,000) and are orthocorrected. Aerial photographs can also be acquired from commercial companies and, if the resources are available, can be commissioned for specific surveys. 

3.1.2 Satellite imagery

Satellite images are taken from satellites in space that orbit the earth along specific pathways at regular intervals. The satellites are equipped with sensors that are sensitive to reflected electromagnetic radiation from plants and other features on the earth’s surface. Radiation in the visible and non-visible spectra (including infrared and ultra violet) is recognised and recorded digitally by the sensors, and transmitted to earth by radio. The data are processed to produce false-colour satellite images that are interpreted by eye and verified by ground truthing. Computers can then be trained to recognise certain spectral wavebands and can produce maps of land cover and land use over large areas. The two main systems that are used for such mapping are the Landsat Thematic Mapper (Landsat TM) and Satellite Pour l’Observation de la Terre (SPOT) systems; their resolution capabilities are 30m and 10m respectively. 

Landsat TM produces images corresponding to the reflectance recorded in certain spectral wavebands. These bands are selected in such a way that different types of land cover or vegetation have different colours. For example, improved grassland appears bright red, soils with little or no vegetation cover range from white (sands) to greens or browns (depending on moisture and organic matter content), water bodies appear as various shades of blue depending on depth and clarity, and urban areas appear blue-grey. Clouds and snow appear bright white, and these can usually be distinguished from each other by the shadows associated with clouds. Satellite imagery for the whole of Ireland in the Landsat 7 series, is available at a scale of 1:50,000 and images are recent (1999). Full coverage is relatively expensive to obtain but, for smaller areas (e.g. a single county), the cost of the imagery is surprisingly modest.

The SPOT system, developed by France in association with Sweden and Belgium, has greater spatial resolution than Landsat TM, but the spectral resolution is poorer in the former. However, texture is more obvious with SPOT images. The SPOT system provides global coverage between 87°N and 87°S. Each standard scene covers an area of 60km2. The SPOT archive, held by Manchester Information and Associated Services (MIMAS), is composed of 152 images covering the landmasses of Britain and Ireland, and dates from the early 1990s. MIMAS provide satellite data to the Irish higher education and research council academic community free of charge. The data are available for purchase from Infoterra Global www.infoterra-global.com. 
Satellite imagery is used as the basis for land cover and land use mapping projects such as CORINE (Box 2) and FIPS (Box 3). Future developments in satellite imagery and computer techniques may improve the potential for mapping semi-natural habitats with limited amounts of field survey. A methodology has been developed by the Scottish Blanket Bog Inventory (SBBI) to determine the extent, condition and composition of active blanket bogs in Scotland (Johnson and Morris, 2000). It involves a computer classification of satellite images (using Principal Components Analysis) and a minimum amount of field survey. In a recent study by Burke (2001), the potential of satellite imagery to produce a broad category habitat map of part of the Wicklow Mountains was investigated and found to be useful at a generalised level. 

	Box 2: CORINE

	The European Union CORINE (Coordination of Information on the Environment) Land Cover project provides up-to-date information on land cover at a scale of 1:100,000 for the whole of Europe. The original objective of the project, initiated by DG XI in 1985, was to provide agricultural and environmental policy makers with qualitative and quantitative data on land cover that was consistent and comparable across Europe. The first land cover map was produced in 1990. Since then, the CORINE land cover database has been maintained by the European Environmental Agency (EEA) Task Force. The first update was undertaken for 2000 and it is expected that a resurvey will be undertaken for 2005. 

The CORINE database is a standardised, hierarchical European nomenclature of land cover types. It operates on three levels with five broad categories at the first level (namely artificial surfaces, agricultural areas, forest and semi-natural areas, wetlands and water bodies), and 44 categories at the third level.  In addition, for Ireland, fifth and sixth level classes where mapped for grasslands and peatlands.  Land cover was classified by visual interpretation of Landsat TM satellite image maps, together with topographic maps and ground truthing.  Land cover data is available digitally and can be used in GIS. The mapping units in CORINE are large and the minimum identifiable area is 25ha. Land cover types can be linked at a broad level with the habitat categories of the Guide to Habitats. 

CORINE data for Ireland are owned by the Environmental Protection Agency (EPA). Queries on their availability and cost can be made to them (www.epa.ie).  




	Box 3: FIPS-IFS It is understood that Teagasc Kinsealy has developed some habitat maps as an offshoot of the IFS.  Still awaiting information on this.

	FIPS (Forest Inventory and Planning System) and IFS (Irish Forest Soils) are projects designed to implement Irish forestry policy on inventory and planning. The three main elements include a forest inventory and classification project, a forest grant and premium administration system and a forest soils classification project. FIPS is also a GIS based planning tool, which was developed by Coillte for the Forest Service of the Department of Marine and Natural Resources. It is currently one of the largest GISs in Ireland and Britain. 

The IFS project includes a land cover mapping element that aims to produce a map of land cover with land classes that will aid the discrimination and mapping of free and poorly drained soils throughout the country. This aspect of the project is most relevant to habitat survey. Land cover maps are currently being produced using a combination of aerial photography and satellite imagery. Resulting maps show broad vegetation types (namely Dry Grasslands, Wet Grasslands, Bog and Heath, Cut Bog, Bare Rock, Mature Forest, Unclosed Forest and Scrub, Built Land and Water, Rocky Complex and Coastal Complex). FIPS land cover maps are of limited use for detailed habitat mapping even though the spatial resolution (1ha) is much higher than that of CORINE. FIPS aims for complete national coverage; thus far, land cover maps have been produced for counties Mayo, Donegal, Roscommon, Cork, Sligo, Leitrim, Clare, Galway, Kerry and Leitrim. They are available through the Forest Service.




3.2 Marine Habitats

The main area of overlap between the terrestrial and marine environments is the littoral (intertidal) zone. A methodology for mapping littoral habitats was developed by the Countryside Council for Wales (CCW) (Richards et al., 1996; Wyn et al., 2000) under the SensMap project (Sensitivity and Mapping of Inshore Marine Biotopes in the Southern Irish Sea), which was funded primarily by the INTERREG programme (1994-1999). The mapping units used were littoral marine biotopes and life forms, after the BioMar marine biotope classification (Connor et al., 1997a, b). The methodology was reassessed, adapted and transferred to Ireland through collaborative fieldwork, and the SensMap Handbook for Marine Intertidal Phase 1 Survey and Mapping was produced (Emblow et al., 1998). The methodology was made fully compatible with that of the terrestrial Phase 1 Habitat survey (JNCC, 1993). The distribution and extent of biotopes are mapped onto OS base maps and/or aerial photographs, and additional information of interest is recorded as ‘target notes’ and site details. This SensMap methods were also incorporated into the JNCC Marine Monitoring Handbook (Davies et al, 2001).

 

Data collected from the SensMap project would be useful for habitat surveys of coastal areas for counties Dublin, Wicklow and Wexford. The upper levels of the BioMar marine biotope classification corresponds with the littoral and sublittoral categories of the Guide to Habitats. The BioMar project, which ran from 1992 to 1996, also recorded point source information on littoral habitats, including the lichen or splash zone of rocky coasts. Details of the areas surveyed, methods used and results can be found at the EcoServe web site: www.ecoserve.ie/biomar/. 

3.3 Other datasets and sources of background information
Details of all designated conservation areas in Ireland are available from the National Parks and Wildlife Service and boundaries can be downloaded for use in a GIS from www.heritagedata.ie. Roughly 11% of the land area of the country occurs within the protected area network and conservation designations include SAC, SPA, NHA, Nature Reserve, National Park, Ramsar Site, Refuge for Fauna, Wildfowl Sanctuary, Biogenetic Reserve and UNESCO Biosphere Reserve. Short summaries of the conservation interests of most sites (site synopses), including the key habitats present, can also be downloaded from www.npws.ie. Habitat maps are generally not available for most of these sites; where habitats have been mapped, datasets are either not in digital format or are unlikely to be compatible owing to differences in the methodologies and classifications used. The accessibility of the data is also poor. However, studies of a number of habitats of particular conservation importance have been carried out or commissioned by the National Parks and Wildlife Service (and its predecessors). Of these, the inventories of larger turloughs, raised bogs, salt marshes, sand dune systems, shingle beaches, machair, coastal lagoons and native woodlands are likely to be the most useful sources of background information on the distribution and ecology of these habitat types (see Appendix 1).  

There are many other useful sources of background information that would assist habitat surveys. Some of these are listed in Appendix 1; see also Fossitt (2000) for details of other studies of habitat groups or vegetation communities. Note that some unpublished reports are included and may be difficult to access. A literature search should be carried out for any survey area, and relevant papers, books and maps should be consulted and where possible, acquired to form a reference section. This should include, where available, geology and soils maps of the survey area, county or regional floras, and studies of the ecology or natural history of the area. 

3.4 Nomenclature

The suggested botanical nomenclature is as follows: Webb et al. (1996) for Latin names of vascular plants; Scannell and Synnott (1987) for common names of vascular plants; Purvis et al., (1992) for lichens; Blockeel and Long (1998) for mosses and liverworts; Stewart and Church (1992) for stoneworts; and Howson and Picton (1997) for marine flora and fauna.

4 Habitat Classification and Site Evaluation

4.1 Use of the ‘Guide to Habitats’ 

The Guide to Habitats is recommended as the standard habitat classification scheme for use with this manual as it covers all the habitats
 that are likely to be encountered in the course of a habitat survey in Ireland, including urban areas. The classification is hierarchical and operates at three levels. Identifying alphanumeric codes are given at each level, but colour codes are not included. The habitat classification scheme is summarised in Appendix 2. 

The Guide to Habitats was developed in such a way that it would either be compatible with the other main classification schemes in use in Ireland, or would indicate correspondence where this occurred. For example, the marine section of the Guide to Habitats follows the upper two levels of the BioMar marine biotope classification (Connor et al., 1997a, b) closely. Correspondence with habitats listed in Annex I of the Habitats Directive is also indicated throughout the Guide to Habitats. Annex I habitats are considered to be of particular importance for conservation in Europe. Appendix 3 of these guidelines includes a summary correspondence table that will assist in the identification of possible examples of these habitats. The Guide to Habitats also outlines correspondence between its habitat categories and the phytosociological units (plant communities) of botanical classifications.

4.2 Problems with habitat identification and classification

Habitat identification and classification is problematical in theory and in practice. The Guide to Habitats is a broad classification that recognises 117 habitats at level 3. The complete spectrum of habitat variation that exists within the marine (inshore), terrestrial and freshwater environments of Ireland must therefore fit within these 117 categories. It follows, therefore, that most categories include a range of variation (in terms of the plant and/or animal communities present). Habitat categories, and the range of variation they encompass, are described in the Guide to Habitats and, where possible, guidance is given to help in distinguishing habitats. 

In practice, the satisfactory classification of habitats may not be possible for a variety of reasons. Habitats frequently merge or grade from one to another, or form complex mosaics. This may occur naturally but management, damage and disturbance can also blur the distinctions. Frequently encountered habitat mosaics in Ireland include various mixtures of grassland types, heath and blanket bog. Mosaics and transitional, modified and degraded habitats may be difficult to assign to any habitat category. Habitats may occur at scales or in associations that preclude satisfactory categorisation, e.g. small gardens with scattered trees or shrubs. Habitats may also be dynamic and may exist in different forms at different times of the year, e.g. hay meadows, reedbeds or turloughs. The guiding principle in the Guide to Habitats is that a habitat should be recorded as it is at the time of the survey. As a result some habitat categories have been included for use in situations where the future use of a piece of land, or the type of crop or recolonising vegetation, is unknown or does not, at the time of the survey, define the habitat. Another factor is how to take account of within year or between year variation or changes that occur in the type of habitats in a survey area as a result of changes in land use, land reclamation, crop rotation and setaside, construction (housing or infrastructure), tree felling or planting, etc. The condition and/or defining characteristics of a habitat will also change with time. The longer a survey takes, the more likely it is that changes in habitats will occur. 

Closely spaced or overlapping linear habitats (e.g. hedgerows, treelines, stone walls, roads, watercourses, narrow bands of woodland) pose special problems for habitat mapping as they are difficult to distinguish spatially on maps. They typically occur in close association along field boundaries, roads or watercourses. Many of the linear habitats are important for wildlife because of the relatively high biodiversity they support and because of their role as ecological corridors and commuting routes for many species. It is important, therefore, that they should be recorded in the course of a habitat survey. 

Problems are also likely be encountered when categorising certain lakes as this requires information on their trophic status. Information on the trophic status of 120 Irish lakes (60% of the total surface area of lakes in Ireland) is available from the EPA (Lucey et al., 1999). The trophic status of other lakes may be difficult to establish on the basis of vegetation characteristics alone.

Urban areas present particular problems for habitat survey. Sites of ecological value are generally small and dispersed, and have a greater significance in an urban setting than they would in a rural area. It must be remembered that the methodology is intended for surveys over large areas, and experience elsewhere warns against being led by the scarcity of habitats into attempting to survey in greater detail than is required or justified. Gardens in urban and suburban areas also present problems for habitat classification. The Guide to Habitats does not include a ‘garden’ category as a garden is typically made up of one or more habitats that appear elsewhere in the classification. The guide also recommends that, in an urban setting, a survey should focus on areas of semi-natural habitat although gardens and waste ground can also be important where little semi-natural habitat exists. Recent colour aerial photographs should be used to identify such areas. The recommended minimum area for habitat recording is 0.25ha (section 8.2) which is larger than most gardens. Most of the detail of habitat variation in gardens will be lost at this scale. Surveying individual gardens would also be particularly difficult from the point of view of access. Gardens will generally be dominated by amenity grassland and should be recorded as such. In future review of the methodology the introduction of a new ‘urban/suburban garden’ category may prove necessary. 

As outlined earlier, habitat identification to level 3 of the Guide to Habitats requires certain levels of competency in the identification of plants and/or animals, in addition to experience in the field. Problems with habitat identification can result from surveyor limitations. However, this can generally be overcome with training, good supervision and experience, and by working initially in pairs. 

A list of recommendations and conventions for habitat recording is included in section 8.3. 

4.3 Evaluation of habitats/sites

Routine habitat or site evaluation is not specified as part of a habitat survey in these guidelines. However, the evaluation of sites or habitats merits some consideration as it is an issue that will arise in the course of most habitat surveys. For example, surveyors are directed by the manual to target note habitats or areas of particular ecological value (section 8.5.2). The survey area may contain designated conservation areas. These sites are considered by the National Parks and Wildlife Service to be of prime importance for biodiversity conservation in Ireland but differences in their level of importance are recognised: SACs and SPAs are considered to be of international importance, while other NHAs are considered to be of national importance. Habitats also differ in terms of their ecological value; good examples of Annex I habitats are considered to be of European importance. Sites that contain such habitats or that support important populations of species listed in Annex II of the Habitats Directive, or Annex I of the Birds Directive are of greater importance for biodiversity conservation at EU level than those that do not. Similarly, sites or habitats that contain significant populations of species that are listed as Endangered, Vulnerable or Rare in the Irish Red Data Books for vascular plants (Curtis and McGough, 1988), stoneworts (Stewart and Church, 1992) and vertebrates (Whilde, 1993) are at least of national importance. 

The evaluation of habitats or sites in terms of their ecological value is fraught with difficulty and is a fundamentally subjective exercise. While attempts have been made to rationalise and systematise the process, no single standard scheme exists that can be rigorously or consistently applied to give an overall conservation rating for a site or habitat.  

The Ratcliffe (1977) criteria for site evaluation are summarised in Box 4 and include size, diversity, naturalness, rarity, fragility, typicalness and non-recreatibility. These criteria are not listed in any order of importance and there is no associated system for producing an overall rating or evaluation score. The weighting given to each criterion will be determined to some extent by the objective of the survey and by the available information about the conservation interests of a particular site, e.g. the rare species present. However, the criteria that should be taken into account when evaluating sites are outlined. These help to explain, for example, why a small woodland or wetland area in a highly modified agricultural landscape would be considered to be of ecological significance, or why semi-natural habitats are generally considered to be of higher ecological value than those that are artificial and highly modified. There are exceptions to the latter and some artificial habitats such as gravel pits, quarries, areas of disturbed ground, buildings (particularly older ones in a rural setting), and old stone bridges, may be important for specialist rare plants. Buildings and old bridges may support bat roosts and fields of improved agricultural grassland may be used as feeding areas by rare birds. 

A further scheme for ecological evaluation of sites has been proposed by Nairn & Fossitt (2004) and is recommended by the National Roads Authority in its Guidelines for Assessment of Ecological Impacts of National Road Schemes (see Box 5).

	Box 4: Ratcliffe (1977) criteria for site evaluation

	Size. The area of a site must be large enough to be viable in respect of its resistance to edge effects, loss of species and colonisation by unwanted species. In general, the larger the site the more important it will be for biodiversity conservation because large areas of natural or semi-natural habitat are typically rare. Small sites are less likely to be viable in the long term. However, what is a viable size for one habitat type (e.g. calcareous spring) may not be viable for another (e.g. woodland). 

Diversity. Sites with high species, habitat and structural diversity tend to be of more value for biodiversity conservation than sites with low diversity. Valid comparisons of species diversity can only be made between examples of the same habitat because some habitats (e.g. calcareous grassland) are intrinsically more diverse than others (e.g. raised bog). Species diversity should not be derived from non-native species, recent planting or disturbance. 

Naturalness. Most Irish habitats have been modified to a greater or lesser degree by human influences. In general, the more unmodified the habitat, the higher its nature conservation value. Sites with natural or semi-natural habitats are more ecologically valuable than those that contain artificial or highly modified habitats, but there are exceptions. 

Rarity. In general, the rarer the habitat or species, the higher its conservation value. Sites that contain rare habitats or species are generally more highly valued than those that do not. Rarity can be considered at national, regional or local levels if the relevant background information on distribution is available. The importance for conservation decreases from national to local. 

Fragility. This is a measure of the sensitivity of natural and semi-natural habitats to human impact and climate change, including the probability of such impacts arising. In general, the more fragile the habitat, the higher its conservation value.

Typicalness. A typical habitat is a characteristic one, i.e. one that displays more of the typical features of the habitat type, or that is at the centre of the variation for that habitat type. However, it is important to remember that there is a limit to the extent to which all the features of a given habitat type can be encompassed within a single site. An alternative way to evaluate typicalness may be to ensure that a site selected in a region encompasses the range of habitat variation within that region.

Non-recreatability. The more natural the habitat, the greater the degree of difficulty of re-creating its original richness and complexity if damaged or destroyed. Re-created habitats tend to be inferior to their natural counterparts, which is why such emphasis is placed on the conservation of natural and semi-natural habitats where they occur.




	Box 5: NATURA scheme for ecological evaluation of sites (after Nairn & Fossitt, 2004)



	Rating


	Qualifying Criteria 

	A


	Internationally important

Sites designated (or qualifying for designation) as SAC* or SPA* under the EU Habitats or Birds Directives.

Undesignated sites containing good examples of Annex I priority habitats under the EU Habitats Directive. 

Major salmon river fisheries. 

Major salmonid (salmon, trout or char) lake fisheries.

	B
	Nationally important

Sites or waters designated or proposed as an NHA* or statutory Nature Reserves.

Undesignated sites containing good examples of Annex I habitats (under EU Habitats Directive). 

Undesignated sites containing significant numbers of resident or regularly occurring populations of Annex II species under the EU Habitats Directive or Annex I species under the EU Birds Directive or species protected under the Wildlife (Amendment) Act 2000.

Major trout river fisheries.

Water bodies with major amenity fishery value. 

Commercially important coarse fisheries. 

	C
	High value, locally important 

Sites containing semi-natural habitat types with high biodiversity in a local context and a high degree of naturalness, or significant populations of locally rare species. 

Small water bodies with known salmonid populations or with good potential salmonid habitat. 

Sites containing any resident or regularly occurring populations of Annex II species under the EU Habitats Directive or Annex I species under the EU Birds Directive. 

Large water bodies with some coarse fisheries value.

	D
	Moderate value, locally important

Sites containing some semi-natural habitat or locally important for wildlife. 

Small water bodies with some coarse fisheries value or some potential salmonid habitat. 

Any water body with unpolluted water (Q-value rating 4-5).

	E
	Low value, locally important

Artificial or highly modified habitats with low species diversity and low wildlife value. 

Water bodies with no current fisheries value and no significant potential fisheries value.


Part 2: Survey Manual

5 Equipment and facilities

5.1 Office and storage facilities

Office space will be required at all stages of the survey and should be large enough to cater for the needs at any particular stage. Storage space will also be required both for field equipment, and for the maps, notes and other materials that are produced or compiled in the course of the survey. Offices should be equipped with, or should have access to computers, printers (including an A3 colour printer), a photocopier and/or scanner, telephone, fax and Internet access. There should be sufficient desk space to accommodate surveyors during the pre-survey period and on wet days. A map table or other large surface for spreading out maps is advisable. Filing cabinets or other suitable storage facilities will be needed to organise field notes, maps and aerial photographs. Map cabinets will be required if there are large numbers of large map sheets (A0/A1). 

5.2 Field equipment

Field equipment should be purchased or organised in advance of the survey. Each surveyor should have, or be provided with, the following equipment:

· waterproof coat and over trousers

· walking boots and/or rubber boots

· rucksack (preferably waterproof)

· waterproof map case

· binoculars

· mobile phone or two-way radio

· GPS and/or compass

· first aid kit

· whistle, torch

· clipboard (for use in the rain)

· waterproof note books

· pencils

· data recording forms

· plastic bags

· hand lens

· field guides

· survey manual

· laminated copies of appendices 2 and 3 from the survey manual.

Records of equipment issued to surveyors should be kept so that this can be checked at any stage during or after a survey. 

Transport

The majority of surveys will require transport on a daily basis. All vehicles should be maintained in good condition and serviced, taxed and insured as appropriate. They should also be fitted with the necessary maintenance and safety equipment. In some situations, e.g. urban areas, it may be possible to conduct surveys more effectively on foot or by bicycle.

5.3 Maps 

OS Discovery Series (1:50,000) and six-inch maps (1:10,560) of the survey area should be acquired in hard copy and/or digital format in advance of the survey. If the survey extends into or includes urban areas, up-to-date maps (new 1:2500 series) should be sought. 

Discovery maps provide an overview of the survey area, and show most of the access roads and tracks. They also show the National Grid at the 1km grid square level. This is important as it is suggested that systematic habitat surveys should proceed on this basis, and that field maps and notes be identified and located by grid reference (see sections 8.4 and 8.5). Discovery maps are comparatively inexpensive and can be purchased as folded paper maps; laminated versions are also available. 

Six-inch maps will be used as the base maps for habitat recording and mapping in the field, for digitising habitat details in a GIS or for the preparation of master habitat maps. Hard copy six-inch maps are large and, if numerous, will require special map storage facilities. The original or top copy should always be kept unmarked so that it can be copied ad infinitum. 

All maps, whether black and white or in colour, can be copied, in full or in part, with photocopiers, or scanners and printers. However, it should be noted that colour photocopying and printing is comparatively expensive, and that any maps produced by printers that use water-soluble inks will smudge easily if they get wet. Large maps (A0/A1) can be copied in full with large (A0) photocopiers; in copying such maps onto A3 or A4 sized paper, it is difficult to get full coverage with the necessary overlaps without some damage to the originals. 

Field maps: hard copy maps are currently required for field surveys even if GIS is being used. Maps of A4 size are the most practical as most clipboards, rucksacks and map cases are designed to fit this size of paper. Folded A3 maps could also be used. It is recommended that field maps should be at a scale of 1:10,000, or 1:10,560 if GIS is not available and hard copy six-inch maps are being used. At least two copies of each map section will be required for each surveyor; additional copies are advisable in case of damage in the field. Field maps will also be used for taking pre-survey notes.

Master maps: if GIS is not being used, one master set of hard copy maps at the same scale as field maps will be required for data storage. Ideally these maps will be large (A0/A1 size). All mapped information will be transferred to this master set from field maps. 

Aerial photographs

Recent colour aerial photographs, as hard copy and/or in digital format, should be sought in advance of the survey. Aerial photographs will mainly be used in the office and only one set (on photographic quality paper) should normally be necessary. It is not recommended that high quality photographs be taken out of the office. As with maps, aerial photographs can also be printed out or copied for use in the office or in the field. 

5.4 Other information

Other relevant information and datasets should be accumulated for the office in advance of the survey. A reference section with key texts and publications should be assembled. 

5.5 Authorisation

All surveyors should carry written authorisation on behalf of the survey organising body, together with some form of identification. An official notice with a contact telephone number should also be printed out so that it can be left in vehicles during surveys. 

6 Survey co-ordination

6.1 Personnel

6.1.1 Survey co-ordinator

It is recommended that someone should act as a survey co-ordinator to manage the project, and to organise the equipment and materials needed for the survey. The co-ordinator will be responsible for ensuring that all survey personnel are briefed on office and field procedures, and that they have received the necessary training. The co-ordinator will organise the programme of work. This will involve planning what tasks need to be done (in the office and in the field) and how much time should be spent on each, allocating areas for survey, recording survey progress, collating and checking maps and notes that have been completed, and preparing or overseeing the preparation of survey reports. 

6.1.2 Surveyors

Surveyors should have the necessary skills and experience, and should be competent at habitat identification and map reading. They should also be capable of making decisions and working independently. In addition, personnel with good writing and computer skills would be an advantage. All personnel should be given training in the application of the survey methodology and in the use of the Guide to Habitats to ensure consistency, and to standardise the approach to be taken where habitat classification and mapping difficulties arise. The amount of detail to be recorded must be made clear to surveyors and they should be made aware of their expected rate of progress. Training in computer applications, particularly GIS, and in the use of equipment such as GPS and compass may also be necessary. Safety training should also be given as surveyors are expected to be aware of, and to follow normal safety procedures for working outdoors. 

6.1.3 GIS specialist

At least one GIS specialist will be required if GIS is being used. The GIS specialist will be responsible for setting up the system for the survey, for producing the necessary maps at all stages of the project, for digitising field data or overseeing all data entry into the GIS, for preparing final habitat maps, and for analysing or querying the data collected on habitats for the final survey report. The GIS specialist would also be well placed to allocate survey areas and record survey progress. 

6.2 Field season

In general, surveys should be carried out during the main growing season for plants between late March/early April and mid/late October. However, there are some important exceptions. Turloughs, for example, should be surveyed in winter when water levels are high if their full extent is to be determined. However, it is not recommended that separate habitats are surveyed at different times as valuable time would be lost making repeated trips to the same area. The larger the survey area, the longer the survey is likely to take, and many will span more than one field season.

6.3 Systematic coverage

To ensure that the entire survey area is covered fully, and to prevent the unnecessary resurvey of some areas, or duplication of work, the approach to any habitat survey needs be systematic. This is particularly important if large areas are being mapped and if a number of survey personnel are involved. 

Surveys can be carried out systematically by following the 10km and 1km squares of the National Grid. Each 10km and 1km square can be identified by a unique grid reference
 and can be located without reference to any other numbering or coding system. Within a 10km square, survey areas can be allocated and surveyed on a 1km grid square basis. Recording the survey progress will then be a matter of ticking off the 1km squares on a list, or filling in the squares on a map, as they are completed. All survey maps and notes pertaining to a particular 1km square can then be identified and located by citing the relevant four-figure grid reference as a prefix. By referencing all survey notes and maps in this way, habitat data from different surveys, or survey areas can be amalgamated with comparative ease. For certain purposes it is appropriate to use other boundary features, such as parish, townland or field boundaries, to delimit mapped areas.  Such divisions have greater meaning for landowners and local communities. 

OS six-inch maps do not normally show the National Grid. Where surveyors have access to GIS, the National Grid can be overlain on the relevant base maps and these can be printed out as appropriate for use in the field. If GIS is not available, problems will arise in following the approach outlined above. In some situations, it will be possible to draw the grid lines onto hard copy six-inch maps by hand from the Discovery maps with reasonable accuracy. GPS could then be used to determine grid references for specific features in the course of the survey. Alternatively, and if the habitat data are going to be stored as hard copy only, a separate coding system could be devised that would be linked to the six-inch map sheet numbers for each county. Habitat data could be digitised at a later stage without any problems but the coding system for field notes would need to be updated. In such situations a GPS should be used to provide six-figure grid references for target notes. 

Maps and field notes for each 1km square can be stored in numerical order according to the filing system in use for the particular survey. 

Surveyors should be allocated a number of adjoining 1km squares in blocks at a time. This will maximise efficiency by reducing the time spent surveying habitats along the margins of survey areas. It will also reduce the likelihood of problems with edge matching in adjoining squares. If surveyors work in pairs in one grid square (as is recommended for new surveys or surveyors), two maps will be produced and this will necessitate the transfer of some field data. If surveyors work in adjoining squares this would minimise the amount of field data that has to be transferred or copied from one map to another. Ideally, a single, legible field map should be prepared and submitted for each 1km square that will be kept on file. Surveyors will be responsible for ensuring that the entire area is mapped and that no gaps occur. Where habitat data are not digitised during the course of the survey, field maps should always be checked by the survey co-ordinator. Any unsurveyed areas should be clearly marked and labelled with U/S, indicating unsurveyed. 

The survey co-ordinator should carefully record the 1km squares allocated, and the squares that have been surveyed. Edge matching between adjoining squares should also be checked and any mis-matches noted for resurvey. Each square would normally be visited only once but occasionally some habitats may require further survey at later (or earlier) periods of the year. 

Different surveyors may produce slightly different results in terms of habitat classification and mapping.  In a trial in the UK, using the JNCC Phase 1 Habitat Survey methodology (JNCC, 1993) the majority of differences between maps were due to classification errors (Cherrill and McClean, 1999).  Analysis of the results suggested that mapping precision could be increased by placing a greater emphasis on the use of aerial photographs and other existing map data prior to (and during) field work.

6.4 Rate of survey coverage

The rate of survey coverage will vary greatly depending on many factors such as the type of the terrain being surveyed, the diversity, complexity and ecological value of habitats within the survey area, land access, the experience of surveyors and weather. 

The Scottish Wildlife Trust established that experienced surveyors working in pairs were able to survey up to 6km2 in a long day in uncomplicated terrain (Halcrow et al., 1996). The JNCC, in a number of Phase 1 surveys in different parts of the UK, established that between 0.8-3km2 could be covered per day in rural areas, with the figure rising to 4km2 per day in urban areas (JNCC, 1993). Between 1-2km2 per day per surveyor is a probably a realistic estimate when following these guidelines, but this will depend on the complexity of the habitat types to be covered. 

7 Pre-survey desk study

Habitat surveys should begin with a pre-survey desk study of aerial photographs and other relevant sources of background information. Aerial photographs provide an overview of the survey area and of the habitats and conditions that will be encountered in the field. It is suggested that some ‘indicative’ habitat mapping be done prior to the field survey. This involves making notes on the field map in pencil. Image interpretation can often be assisted by information derived directly from maps, e.g. areas marked as ‘liable to floods’ and symbols for marshy or rocky ground on six-inch maps, or topographical information and conifer plantations on Discovery maps. Habitats that can be identified should be coded provisionally. Obvious habitat boundaries should be marked (in situations where these do not follow field or other boundaries on the map); the types of habitats can later be verified in the field. Habitats that are ‘hidden’ should be noted, e.g. a lake or wetland area in a conifer plantation. 

Other information can also be marked onto the field map. For example, daily survey routes can be devised based on access tracks/roads. It may be necessary to deviate from these routes but they will serve as a guide when in the field.

The ‘indicative’ habitat maps can be photocopied so that one set can be left in the office. If the field maps get wet or damaged the pre-survey notes will still exist.

Note that the survey guidelines recommend that all areas should be visited or viewed in the field to verify pre-survey notes. Apart from incorrect interpretation, land use and habitats may have changed in the time since the aerial photographs were taken. 

8 Field survey

8.1 Survey area coverage

To minimise the time spent in the field, advantage should be made of roads, tracks and viewing points where possible. All areas should be visited or viewed in the field to identify habitats or verify pre-survey notes. Particular attention should be paid to semi-natural habitats and other areas of ecological value. More time will generally be spent in such areas because of the need to record information on maps and in field or target notes.  

8.2 Minimum area and minimum length

Habitats are difficult to record on maps when they cover small areas or extend over short distances. To achieve consistency, minimum area and length conventions are recommended. The minimum area for habitat recording should be 0.25ha (50x50m); at a scale of 1:10,000 this would correspond to an area of 5x5mm on a map. Any area of habitat less than this should not be mapped but may be recorded by a target note if of particular ecological value (see section 8.5.2). The minimum length for recording linear habitats (e.g. hedgerows or rivers) should be 50m. There are exceptions and symbols are used for certain habitats that present difficulties for mapping because of their size or orientation. Examples include caves, springs and cliffs. In the case of cliffs the spatial area cannot be represented on a map. In urban surveys, small areas of habitat of ecological value may also be mapped because such areas tend to be small and highly scattered among habitats of low ecological value. 

8.3 Habitat mapping conventions

Many problems will be encountered when identifying and classifying habitats in the field, or representing them on maps. The following conventions should be followed:

· Habitats should be mapped to level 3 in the Guide to Habitats where possible. 

· The guidelines on how to categorise or differentiate habitats in the Guide to Habitats should be followed by the surveyor. 

· The minimum area and length conventions of section 8.2 should be followed. 

· Habitats should be classified as they are at the time of the field survey. In some cases it may be necessary to re-visit an area if conditions are unsuitable for identifying habitats at the time of survey, e.g. extensive flooding in winter or spring, or coastal areas at high tide. If at a later stage in the survey it is found that the original habitat category no longer applies (e.g. in the case of a tilled field that now supports a crop), the habitat map can be updated accordingly. However, such areas need not be revisited to check whether habitats have changed.

· Where difficulty is experienced in identifying a habitat from descriptions in the Guide to Habitats, then, rather than leaving the area blank, the habitat that resembles it most closely should be used in conjunction with an explanatory note. Areas that are unsurveyed for other reasons should be clearly marked with U/S. 

· Only the standard alphanumeric codes in the Guide to Habitats should be used on maps or in field notes. To avoid confusion or misinterpretation of maps, no other form of annotation or coding should be used. 

· When habitat mosaics are encountered, it is recommended that the area is mapped and labelled (and later colour coded) according to the dominant habitat type; field maps should record the other habitats that form the mosaic, and the area should be described in a field or target note. The minimum area convention should be borne in mind when making decisions about which habitat is dominant in a mosaic.

· In the case of closely spaced or overlapping linear habitats, e.g. a hedgerow overhanging a drainage ditch, or a stone wall fringed by a treeline, they should be mapped (and later colour coded) according to the most structurally dominant or permanent habitat, with the codes for both habitats recorded on the field map. The minimum length convention should be borne in mind in such situations, or if linear habitats are intermittent or discontinuous. 

· The minimum area convention of 0.25ha should be followed in urban areas, unless it is more practical to map a small area rather than target note it. Surveys should focus on areas of semi-natural habitat if they exist. 

· Urban and suburban gardens should be mapped according to the dominant habitat which will usually be amenity grassland. In many cases, mapping will have to be indicative (based on aerial photograph interpretation) as access to gardens is likely to present a major obstacle. 

8.4 Habitat recording on field maps

The standard for habitat recording is to level 3 in the Guide to Habitats; if this is not possible, habitats should be identified to level 2 and the reason should be noted. Any unsurveyed areas should be clearly marked as U/S.

Habitats should be recorded with the appropriate alphanumeric habitat codes (listed in Appendix 2) on a field-by-field, or individual land parcel basis. Colour coding (see section 8.7) is not recommended for field maps. However, some shading can be used on field maps if this helps to clarify whether a habitat is inside or outside a particular boundary. 

Where habitat boundaries do not follow any marked feature on the map, they should be marked on the field map as a solid line if the boundary is distinct (a sharp change from one habitat to another), or by a dashed line if the boundary is less obvious (where habitats merge from one to another gradually). In situations where field boundaries shown on the field map no longer exist on the ground, this should be indicated by two parallel lines through the boundary in question: //. Fences are not recorded on a habitat map. 

Note that the minimum area and length conventions in section 8.2 should be applied. 

8.5 Habitat recording on data sheets

8.5.1 Field notes

Field notes should be recorded in the course of a habitat survey. A standard field note recording form is included in Appendix 4 and all sections should be completed for each sheet at the time of the survey. Field notes are intended to supplement the habitat data shown on maps by providing some additional textual information about the habitat encountered. The information will be used in writing survey reports and to cross check discrepancies that may emerge when habitat data are digitised or transferred to other maps. Notes should also be taken in situations if there are problems in categorising a particular habitat or if it is not possible to identify habitats to level 3. For areas or habitats of particular ecological value, target notes should be produced. 

Field notes should include a brief description of the habitat and details of dominant or notable species present. Details of habitat condition and land use can be included. An indication of the abundance of plants should be given using the DAFOR scale: D = dominant, A = abundant, F = frequent, O = occasional, R = rare. Notes from the pre-survey desk study can be filled out on the recording forms. Field notes are linked to field maps through the grid reference for the relevant 1km square. 

8.5.2 Target notes 

Target notes are descriptive notes that refer to specific areas or features on a map. An example of a target note recording form is given in Appendix 5 and all sections should be completed for each note at the time of the survey. Target notes should be used to record information about habitats or areas of high ecological value, such as possible examples of Annex I habitats, or areas of valuable semi-natural habitat that are below the minimum area, or that present particular difficulties for mapping, e.g. transitional habitats, complex mosaics or cliffs. Target notes should be labelled with a unique six-figure grid reference and marked on field maps by a dot inside a circle: (. An indication of the area to which the note applies should also be given. 

The textual information of target notes should be clear, concise and informative, but should be more detailed than that for field notes. It should include descriptions of the habitat(s) present, including dominant or notable plant species, habitat condition, and descriptions of land use or damaging activities. The conservation status (if part of a designated conservation area) should be indicated. Areas of high conservation value or possible examples of Annex I habitats should be recommended for more detailed survey and evaluation in the future. Appendix 3 indicates the relationship between habitat categories in the Guide to Habitats and Annex I habitats but further work by experts may be required to confirm Annex I status. Compiling target notes can be time consuming, so they should be used sparingly.

8.6 Accuracy and error

It is important to be as consistent, neat and unambiguous as possible when mapping and recording information. Habitat codes must be legible and it must be clear as to which field or parcel of land they refer. 

It is highly likely that errors will be made, and that differences and inconsistencies will occur between individuals when classifying habitats. Training of surveyors is essential prior to the field survey in order to enhance accuracy and consistency in recording. During the field season ‘observer errors’ can be estimated when different trained surveyors map the same area in the field twice. Mapping twice by different surveyors is recommended on a limited basis at various time intervals as it will highlight problem areas that can be discussed and resolved.

Habitat data should be digitised or transferred to master maps as soon as possible after completing the surveys. Edge matching for adjoining 1km squares should also be checked; this will give an indication of mapping accuracy. 

8.7 Habitat colour codes 

In addition to alphanumeric habitat codes, each habitat at level 3 (with exceptions in ‘sublittoral sediments’) has a unique colour code as shown in Appendix 6. The colour codes are made up of a combination of a colour and a fill pattern and have been devised in such a way that they can be used in GIS or reproduced by hand. The colours that should be used are listed by name in Appendix 6. They have been selected from the basic range of colours on computers. For hand-drawn maps, Col-Erase Coloured pencils are recommended. These pencils can be ordered from www.chromacolour.co.uk. Fill patterns are restricted to those in MapInfo that can also be easily drawn by hand. Most comprise vertical, horizontal or diagonal lines, or combinations of these. Shading (50%) is also used. 

Each major habitat group (level 1) is represented either by a single colour, or a light and a dark shade of the same colour. In the marine section, colours have been repeated so that one colour is used for the littoral and sublittoral rock categories, and another colour is used for the littoral and sublittoral sediment categories. Note that the colour codes have been repeated for the different grades of sediment in the infralittoral and circalittoral zones; all other colour codes are unique. 

Colours have not been mixed to produce colour codes, and should not be mixed to indicate mosaics, or other close associations of habitats. Two habitats, improved agricultural grassland and arable crops, have not been given colour codes because they typically cover large areas and are usually of low ecological value. However, when transferring to GIS, these habitats should be drawn in as polygons with labels but no colour or fill pattern so that habitat areas can be calculated at a later stage. 

The use of colour on maps will always present problems. Many colours will appear very similar and may be difficult to distinguish even on good quality habitat maps. Colours will vary when maps are printed out or copied, and are likely to fade over time. In addition, some people may have trouble working with, or interpreting maps because of colour blindness. To avoid many of these problems, all habitats on colour coded maps will also be labelled with the corresponding alphanumeric habitat code. Colour coding is recommended because it is visual and allows rapid assessment of the extent and distribution of different habitat types. 

9 Data management 

9.1 Field data 

A considerable amount of material will be collected in the course of a habitat survey. It is essential that all habitat maps, field notes and target notes are labelled with the code for the 1km grid square, and checked when submitted to see that they are filled out fully and correctly. Any notes or maps that are difficult to read should be transcribed as soon as possible after the survey, as should any notes from waterproof notebooks, or from duplicate data sheets or maps if surveyors have worked in pairs. Edge matching between adjacent squares should be checked to detect possible mis-matches.

For each 1km square, a minimum of one habitat map annotated with habitat codes, and one field note sheet should be submitted. The number of target note sheets will depend on the number of target notes recorded, if any. 

All hard copy maps and data sheets should be filed away safely in numerical order so that they can be located with ease in the future. 

9.2 Habitat maps

9.2.1 Preparation of maps with GIS

With GIS, habitat data from field maps should be digitised as soon as possible after the data is collected, and should ideally occur on an ongoing basis during the survey. The GIS specialist should either digitise all the habitat data, or supervise data entry by surveyors following training.

Edge matching between adjacent maps should be checked by the digitiser and any discrepancies clarified or notified for resurvey. 

All habitats should be colour coded using standard colour codes, and labelled with standard alphanumeric codes. Only one habitat code and corresponding colour code should be given to any one parcel of land. This applies even in the case of mosaics where the protocol of first habitat dominance (if more than one habitat code is used to denote a mosaic) should be adopted (see Bailey and Isaacs, 1999). 

Target notes should be also digitised on the habitat map as a separate layer with the appropriate symbol: (. Target notes should be labelled with the six-figure grid reference. 

Digital maps can be printed in colour at the required scale (1:10,000) with the paper size determined by the type of printer available. Habitat maps should include a key or legend, the survey title, details of surveyors/map producer, and the date, scale and north point. 

9.2.2 Preparation of maps by hand

If GIS is not available, master copies of maps will have to be prepared manually. The master maps, if based on the OS six-inch series, will be at a scale of 1:10,560. Large map sheets (A0/A1) are recommended for habitat surveys of large areas. However, these will present difficulties for colour copying. At least one master copy of the mapped data is required; a backup is advisable. The master copy should be copied in full in black and white, or in sections with an A3 colour photocopier. 

Habitat data should be filled in by hand as neatly as possible, using the standard colour codes and pencils. All habitat areas will be labelled with the alphanumeric codes using a proper mapping pen and black ink. A light table and a base sheet of horizontal, vertical and diagonal lines would assist the reproduction of colour codes. Colour coded maps should be stored in light-proof cabinets to prevent map colours fading. Alternatively master maps could be produced by hand on A3 sheets, copied in colour and then sent to a commercial company for digitising. 

9.3 Target notes

With GIS, textual information for target notes can be linked to maps and stored in a computer database such as Microsoft Access. The GIS database package could also be used for storing summarised target note information. Each target note should be identified by, and labelled with a unique six-figure grid reference. 

With hard copy maps, target notes should be entered into a computer database such as Microsoft Access so that the information can be queried. The data could then be linked to maps if, at a later stage, the habitat maps were digitised. 

	Box 6: Advanced database systems

	More advanced database systems that link textual information with mapped information can be developed. For example, the SensMap project in Wales entered mapped information onto MapInfo, a GIS, in the form of digital images and geographically registered them (linked them to a mapping grid). A Microsoft Access database was purpose designed to hold the textual information from the field survey and allow queries to be made on the data and to produce standard reports. The database interacted with the GIS and enabled the results of queries to be presented in the form of maps.




9.4 Data storage

Digital data and electronic files should be stored on computer, with backups on CD or disk. This would include all data held in the GIS and associated databases, and any survey reports or other related information in computer files. At least one backup should be held in a second safe location in case of fire, for example.

All hard copy field maps and data sheets should be stored carefully in case of loss or corruption of computer data/files, or in case of future queries or discrepancies. They should be filed away safely in numerical order so that they can be located with ease in the future. 

Master maps produced by hand should be filed away safely and appropriately, and in such a way that they can be located with ease in the future. Copies of the master maps should be held in a separate location in case of loss or damage to the originals. Any associated target notes that have been inputted into a database should be held on computer, and copied onto CD or disk for storage in a second safe location. 

The habitat survey guidelines have been produced with a view to the collation and amalgamation of habitat data from different surveys. This would require the storage of data in a designated records centre. Until such a centre exists in Ireland, all habitat data and survey reports should be forwarded to the Heritage Council. 

9.5 Data analysis

Habitat maps in a GIS can be queried in relation to area measurements, or lengths in the case of linear habitats. The total area or length of each habitat should be calculated for each survey area in hectares and kilometres respectively. 

Measurements of area are more difficult and time consuming on hand drawn maps but can be done using a planimeter, or acetate dot grids. An opisometer can be used to measure the length of linear features. Such measurements should be recorded carefully for each area/length of habitat, and for each habitat type. 

The information on area and length should be compiled as a table for use when writing the survey report. 

9.6 The survey report

A survey report should be produced for each survey carried out. It will normally be compiled when the field survey stage has been completed. 

The report will present a summary of the survey under the following key headings:

· Report summary

· Introduction

Background

Aims/objectives

Acknowledgements/sources of funding

Survey summary: dates, duration, number of surveyors, office base

General description of the survey area

· Methods

Methodology: details of approach, resources available (e.g. personnel, facilities, equipment, materials, use of GIS, etc), maps and map scales used, map preparation and reproduction, habitat classification and species nomenclatures used

Survey dates, duration of the survey/field season

Details of how and where data are held

Any deviations from the standard methodology, including reasons

· Results

Area covered

Rates of survey progress

Overview of habitats and land use in the survey area with summaries of habitat area and distribution

Descriptions of individual habitats or habitat groups (from analysis of field and target notes), including habitats/sites of particular ecological value

Other notable features

Discussion of any difficulties encountered/limitations

· Conclusions and recommendations

Key survey findings

Details of habitats/sites requiring more detailed study (e.g. possible Annex I habitats) or special protection measures

Recommendations for further work or repeat surveys

9.7 Future development of the methodology

· GIS protocol. Input from a GIS specialist required. 

· Field testing of the methodology in a number of survey areas. 

· Following field testing, and review of:

common or recurring habitat classification and mapping problems;

the need for new habitat categories, e.g. ‘urban/suburban gardens’;



problems or limitations with the survey methodology;



problems of habitat representation on maps.

· Consideration of requirements for repeat surveys and habitat monitoring over time. 

· The requirements and protocol for centralised recording of habitat data and the collation of data from different habitat surveys.  [The establishment of the National Biological Records Centre will provide a centralised data management system, whose task should include the management of habitat survey information. A copy of all data, both hard copy and electronic, should be forwarded to the National Biological Records Centre for centralised co-ordination of habitat survey initiatives.]

· Dissemination of habitat data, data ownership and costs. 
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10 Appendices

Appendix 1

Some additional sources of information, listed by major habitat group, to assist habitat surveys over large areas in Ireland (see also Fossitt, 2000). Note that many of these reports are unpublished.

Freshwater
Coxon CE (1987) The spatial distribution of turloughs. Irish Geography 20: 11-23. 

Goodwillie R (1992) Turloughs over 10ha: vegetation survey and evaluation. Unpublished report, Office of Public Works, Dublin. 

Jennings O’Donovan and Partners (1997) An investigation of the flooding problems in the Gort-Ardrahan area of south Galway. Ecology Baseline Study, Volume 1. Unpublished Report, Office of Public Works, Dublin.

See also the turlough web page: www.tcd.ie/Botany/turloughs/

Peatland

Cross JR (1990) The Raised Bogs of Ireland: their Ecology, Status and Conservation. The Stationery Office, Dublin. 

Crushell P (2000) Irish Fen Inventory – a Review of the Status of Fens in Ireland. Irish Peatland Conservation Council, Dublin.

Derwin J and MacGowan F (2000) Raised Bog Restoration Report: a Continuation of the Investigation into the Conservation and Restoration of Raised Bog Sites in Ireland. A draft report to Dúchas, the Heritage Service. 

Hammond RF (1979) The Peatlands of Ireland. An Foras Talúntais, Dublin.

Kelly L, Doak M and Dromey M (1995) Raised Bog Restoration Project: an Investigation into the Conservation and Restoration of Selected Raised Bog Sites in Ireland. Unpublished report, National Parks and Wildlife Service, Dublin. 

McKee A (2000) A Phytosociological Study and Detailed Vegetation Map of the Heathlands of the Western Twelve Bens Mountains, Connemara, Ireland. Unpublished PhD thesis, National University of Ireland, Galway.

Coastland

Crawford I, Bleasdale A and Conaghan J (1998) BioMar Survey of Irish Machair Sites. Vol. 1. Site Information. Irish Wildlife Manuals No. 3. Dúchas, the Heritage Service, Dublin.

Curtis TGF (1991) A site inventory of the sandy coasts of Ireland. In: A Guide to the Sand Dunes of Ireland, MB Quigley (ed), pp: 6-17. European Union for Dune Conservation and Coastal Management. 

Curtis TGF and Sheehy Skeffington MJ (1998) The salt marshes of Ireland: an inventory and account of their geographical variation. Biology and Environment: Proceedings of the Royal Irish Academy 98B: 87-104. 

Healy B (ed.) (1996-98) Survey of Irish Coastal Lagoons. Dúchas, The Heritage Service, Dublin.
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APPENDIX 2

Summary of the habitat classification scheme in A Guide to Habitats in Ireland (Fossitt, 2000) with standard alphanumeric habitat codes.

	
	Non-marine
	
	Non-marine

	F
	Freshwater
	
	Peatlands contd.

	FL
	Lakes and ponds
	PB4
	Cutover bog

	FL1
	Dystrophic lakes
	PB5
	Eroding blanket bog

	FL2
	Acid oligotrophic lakes
	PF
	Fens and flushes

	FL3
	Limestone/marl lakes
	PF1
	Rich fen and flush

	FL4
	Mesotrophic lakes
	PF2
	Poor fen and flush

	FL5
	Eutrophic lakes
	PF3
	Transition mire and quaking bog

	FL6
	Turloughs
	
	

	FL7
	Reservoirs
	W
	Woodland and scrub

	FL8
	Other artificial lakes and ponds
	WN
	Semi-natural woodland

	FW
	Watercourses
	WN1
	Oak-birch-holly woodland

	FW1
	Eroding/upland rivers
	WN2
	Oak-ash-hazel woodland

	FW2
	Depositing/lowland rivers
	WN3
	Yew woodland

	FW3
	Canals
	WN4
	Wet pedunculate oak-ash woodland

	FW4
	Drainage ditches
	WN5
	Riparian woodland

	FP
	Springs
	WN6
	Wet willow-alder-ash woodland

	FP1
	Calcareous springs
	WN7
	Bog woodland

	FP2
	Non-calcareous springs
	WD
	Highly modified/non-native woodland

	FS
	Swamps
	WD1
	(Mixed) broadleaved woodland

	FS1
	Reed and large sedge swamps
	WD2
	Mixed broadleaved/conifer woodland

	FS2
	Tall-herb swamps
	WD3
	(Mixed) conifer woodland

	
	
	WD4
	Conifer plantation

	G
	Grassland and marsh
	WD5
	Scattered trees and parkland

	GA
	Improved grassland (highly modified)
	WS
	Scrub/transitional woodland

	GA1
	Improved agricultural grassland
	WS1
	Scrub

	GA2
	Amenity grassland (improved)
	WS2
	Immature woodland

	GS
	Semi-natural grassland
	WS3
	Ornamental/non-native shrub

	GS1
	Dry calcareous and neutral grassland
	WS4
	Short rotation coppice

	GS2
	Dry meadows and grassy verges
	WS5
	Recently-felled woodland

	GS3
	Dry-humid acid grassland
	WL
	Linear woodland and scrub

	GS4
	Wet grassland
	WL1
	Hedgerows

	GM
	Freshwater marsh
	WL2
	Treelines

	GM1
	Marsh
	
	

	
	
	E
	Exposed rock/disturbed ground

	H
	Heath and dense bracken
	ER
	Exposed rock

	HH
	Heath
	ER1
	Exposed siliceous rock

	HH1
	Dry siliceous heath
	ER2
	Exposed calcareous rock

	HH2
	Dry calcareous heath
	ER3
	Siliceous scree and loose rock

	HH3
	Wet heath
	ER4
	Calcareous scree and loose rock

	HH4
	Montane heath
	EU
	Underground rock and caves

	HD
	Dense bracken
	EU1
	Non-marine caves

	HD1
	Dense bracken
	EU2
	Artificial underground habitats

	
	
	ED
	Disturbed ground

	P
	Peatlands
	ED1
	Exposed sand, gravel or till

	PB
	Bogs
	ED2
	Spoil and bare ground

	PB1
	Raised bog
	ED3
	Recolonising bare ground

	PB2
	Upland blanket bog
	ED4
	Active quarries and mines

	PB3
	Lowland blanket bog
	ED5
	Refuse and other waste

	
	
	
	


	
	Non-marine
	
	marine

	B
	Cultivated and built land
	L
	Littoral (intertidal)

	BC
	Cultivated land
	LR
	Littoral rock

	BC1
	Arable crops
	LR1
	Exposed rocky shores

	BC2
	Horticultural land
	LR2
	Moderately exposed rocky shores 

	BC3
	Tilled land
	LR3
	Sheltered rocky shores

	BC4
	Flower beds and borders
	LR4
	Mixed substrata shores

	BL
	Built land
	LR5
	Sea caves

	BL1
	Stone walls and other stonework
	LS
	Littoral sediment

	BL2
	Earth banks
	LS1
	Shingle and gravel shores

	BL3
	Buildings and artificial surfaces
	LS2
	Sand shores

	
	
	LS3
	Muddy sand shores

	C
	Coastland
	LS4
	Mud shores

	CS
	Sea cliffs and islets
	LS5
	Mixed sediment shores

	CS1
	Rocky sea cliffs
	
	

	CS2
	Sea stacks and islets
	S
	Sublittoral (subtidal)

	CS3
	Sedimentary sea cliffs
	SR
	Sublittoral rock

	CW
	Brackish waters
	SR1
	Exposed infralittoral rock

	CW1
	Lagoons and saline lakes
	SR2
	Moderately exposed infralittoral rock

	CW2
	Tidal rivers
	SR3
	Sheltered infralittoral rock

	CM
	Salt marshes
	SR4
	Exposed circalittoral rock

	CM1
	Lower salt marsh
	SR5
	Moderately exposed circalittoral rock

	CM2
	Upper salt marsh
	SR6
	Sheltered circalittoral rock

	CB
	Shingle and gravel banks
	SS
	Sublittoral sediment

	CB1
	Shingle and gravel banks
	SS1
	Infralittoral gravels and sands

	CD
	Sand dune systems
	SS2
	Infralittoral muddy sands

	CD1
	Embryonic dunes
	SS3
	Infralittoral muds

	CD2
	Marram dunes
	SS4
	Infralittoral mixed sediments

	CD3
	Fixed dunes
	SS5
	Circalittoral gravels and sands

	CD4
	Dune scrub and woodland
	SS6
	Circalittoral muddy sands

	CD5
	Dune slacks
	SS7
	Circalittoral muds

	CD6
	Machair
	SS8
	Circalittoral mixed sediments

	CC
	Coastal constructions
	
	

	CC1
	Sea walls, piers and jetties
	MW
	Marine water body

	CC2
	Fish cages and rafts
	MW1
	Open marine water

	
	
	MW2
	Sea inlets and bays

	
	
	MW3
	Straits and sounds

	
	
	MW4
	Estuaries




APPENDIX 3

The relationship between habitat categories in the Guide to Habitats and EU Annex I habitats. Note that correspondence is approximate in many cases.

	Non-marine habitat categories in the Guide to Habitats
	EU Annex I habitats

(Natura 2000 code, * = priority type)

	Freshwater
	

	FL1
	Dystrophic lakes
	Natural dystrophic lakes and ponds (3160)

	FL2
	Acid oligotrophic lakes
	Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia uniflorae) (3110)

	
	
	Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-Nanojuncetea (3130)

	FL3
	Limestone/marl lakes
	Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. (3140)

	FL4
	Mesotrophic lakes
	

	FL5
	Eutrophic lakes
	Natural eutrophic lakes with Magnopotamion or Hydrocharition-type vegetation (3150)

	FL6
	Turloughs
	*Turloughs (3180)

	FL7
	Reservoirs
	

	FL8
	Other artificial lakes and ponds
	

	FW1
	Eroding/upland rivers
	Watercourses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation (3260)

	FW2
	Depositing/lowland rivers
	Rivers with muddy banks with Chenopodion rubri p.p. and Bidention p.p. vegetation (3270)

	FW3
	Canals
	

	FW4
	Drainage ditches
	

	FP1
	Calcareous springs
	*Petrifying springs with tufa formation (Cratoneurion) (7220)

	FP2
	Non-calcareous springs
	

	FS1
	Reed and large sedge swamps
	

	FS2
	Tall-herb swamps
	Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels (6430)

	GRASSLAND AND MARSH
	

	GA1
	Improved agricultural grassland
	

	GA2
	Amenity grassland (improved)
	

	GS1
	Dry calcareous and neutral grassland
	Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometea) (*important orchid sites) (6210)

	
	
	Juniperus communis formations on heaths or calcareous grasslands (5130)

	
	
	Calaminarian grasslands of the Violetalia calaminariae (6130)

	GS2
	Dry meadows and grassy verges
	Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) (6510)

	GS3
	Dry-humid acid grassland
	*Species-rich Nardus grasslands on siliceous substrates in mountain areas (and submountain areas in continental Europe) (6230)

	
	
	Calaminarian grasslands of the Violetalia calaminariae (6130)

	GS4
	Wet grassland
	Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) (6410)

	GM1
	Marsh
	Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels (6430)

	Heath and dense bracken
	

	HH1
	Dry siliceous heath
	European dry heaths (4030)

	HH2
	Dry calcareous heath
	Juniperus communis formations on heaths or calcareous grasslands (5130)

	HH3
	Wet heath
	Northern Atlantic wet heaths with Erica tetralix (4010)

	HH4
	Montane heath
	Alpine and Boreal heaths (4060)

	HD1
	Dense bracken
	


	Non-marine habitat categories in the Guide to Habitats
	EU Annex I habitats

(Natura 2000 code, * = priority type)

	Peatlands
	

	PB1
	Raised bog
	*Active raised bogs (7110)

	
	
	Degraded raised bogs still capable of natural regeneration (7120)

	
	
	Depressions on peat substrates of the Rhynchosporion (7150)

	PB2
	Upland blanket bog
	Blanket bog (*if active bog) (7130)

	PB3
	Lowland blanket bog
	Depressions on peat substrates of the Rhynchosporion (7150)

	PB4
	Cutover bog
	Depressions on peat substrates of the Rhynchosporion (7150)

	PB5
	Eroding blanket bog
	

	PF1
	Rich fen and flush
	*Calcareous fens with Cladium mariscus and species of the Caricion davallianae (7210)

	
	
	Alkaline fens (7230)

	PF2
	Poor fen and flush
	

	PF3
	Transition mire and quaking bog
	Transition mires and quaking bogs (7140)

	Woodland and scrub
	

	WN1
	Oak-birch-holly woodland
	Old sessile oak woods with Ilex and Blechnum in the British Isles (91A0)

	WN2
	Oak-ash-hazel woodland
	

	WN3
	Yew woodland
	*Taxus baccata woods of the British Isles (91J0)

	WN4
	Wet pedunculate oak-ash woodland
	*Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-padion, Alnion incanae, Salicion albae) (91E0)

	WN5
	Riparian woodland
	

	WN6
	Wet willow-alder-ash woodland
	

	WN7
	Bog woodland
	*Bog woodland (91D0)

	WD1
	(Mixed) broadleaved woodland
	

	WD2
	Mixed broadleaved/conifer woodland
	

	WD3
	(Mixed) conifer woodland
	

	WD4
	Conifer plantation
	

	WD5
	Scattered trees and parkland
	

	WS1
	Scrub
	Juniperus communis formations on heaths or calcareous grasslands (5130)

	WS2
	Immature woodland
	

	WS3
	Ornamental/non-native shrub
	

	WS4
	Short rotation coppice
	

	WS5
	Recently-felled woodland
	

	WL1
	Hedgerows
	

	WL2
	Treelines
	

	Exposed rock/disturbed gr’Nd
	

	ER1
	Exposed siliceous rock
	Siliceous rocky slopes with chasmophytic vegetation (8220)

	ER2
	Exposed calcareous rock
	Calcareous rocky slopes with chasmophytic vegetation (8210)

	
	
	*Limestone pavements (8240)

	ER3
	Siliceous scree and loose rock
	Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) (8110)

	ER4
	Calcareous scree and loose rock
	Calcareous and calcshist screes of the montane to alpine levels (Thlaspietea rotundifolii) (8120)

	EU1
	Non-marine caves
	Caves not open to the public (8310)

	EU2
	Artificial underground habitats
	

	ED1
	Exposed sand, gravel or till
	

	ED2
	Spoil and bare ground
	

	ED3
	Recolonising bare ground
	

	ED4
	Active quarries and mines
	

	ED5
	Refuse and other waste
	


	Non-marine habitat categories in the Guide to Habitats
	EU Annex I habitats

(Natura 2000 code, * = priority type)

	Cultivated and built land
	

	BC1
	Arable crops
	

	BC2
	Horticultural land
	

	BC3
	Tilled land
	

	BC4
	Flower beds and borders
	

	BL1
	Stone walls and other stonework
	

	BL2
	Earth banks
	

	BL3
	Buildings and artificial surfaces
	

	Coastland
	

	CS1
	Rocky sea cliffs
	

	CS2
	Sea stacks and islets
	Vegetated sea cliffs of the Atlantic and Baltic coasts (1230)

	CS3
	Sedimentary sea cliffs
	

	CW1
	Lagoons and saline lakes
	*Coastal lagoons (1150)

	CW2
	Tidal rivers
	Estuaries (1130)

	CM1
	Lower salt marsh
	Salicornia and other annuals colonising mud and sand (1310)

	
	
	Spartina swards (Spartinion maritimae) (1320)

	
	
	Atlantic salt meadows (Glauco-Puccinellietalia maritimae) (1330)

	
	
	Mediterranean and thermo-Atlantic halophilous scrubs (Sarcocornetea fruticosi) (1420)

	CM2
	Upper salt marsh
	Atlantic salt meadows (Glauco-Puccinellietalia maritimae) (1330)

	
	
	Mediterranean salt meadows (Juncetalia maritimi) (1410)

	CB1
	Shingle and gravel banks
	Perennial vegetation of stony banks (1220)

	CD1
	Embryonic dunes
	Embryonic shifting dunes (2110)

	CD2
	Marram dunes
	Shifting dunes along the shoreline with Ammophila arenaria (“white dunes”) (2120)

	CD3
	Fixed dunes
	*Fixed coastal dunes with herbaceous vegetation (“grey dunes”) (2130)

	
	
	*Decalcified fixed dunes with Empetrum nigrum (2140)

	
	
	*Atlantic decalcified fixed dunes (Calluno-Ulicetea) (2150)

	
	
	Dunes with Salix repens ssp. argentea (Salicion arenariae) (2170)

	CD4
	Dune scrub and woodland
	Dunes with Hippophae rhamnoides (2160)

	CD5
	Dune slacks
	Dunes with Salix repens ssp. argentea (Salicion arenariae) (2170)

	
	
	Humid dune slacks (2190)

	CD6
	Machair
	Machairs (*in Ireland) (21A0)

	CC1
	Sea walls, piers and jetties
	[See littoral/sublittoral rock sections]

	CC2
	Fish cages and rafts
	


	Marine habitat categories in the

Guide to Habitats
	EU Annex I habitats

(Natura 2000 code)

	Littoral rock
	

	LR1
	Exposed rocky shores
	

	LR2
	Moderately exposed rocky shores
	Reefs (1170)

	LR3
	Sheltered rocky shores
	

	LR4
	Mixed substrata shores
	

	LR5
	Sea caves
	Submerged or partially submerged sea caves (8330)

	Littoral sediments
	

	LS1
	Shingle and gravel shores
	Annual vegetation of drift lines (1210)

	LS2
	Sand shores
	Mudflats and sandflats not covered by sea water at low tide (1140)

	
	
	Annual vegetation of drift lines (1210)

	LS3
	Muddy sand shores
	Mudflats and sandflats not covered by sea water at low tide (1140)

	LS4
	Mud shores
	

	LS5
	Mixed sediment shores
	

	Sublittoral rock
	

	SR1
	Exposed infralittoral rock
	Reefs (1170)

	SR2
	Moderately exposed infralittoral rock
	Submerged or partially submerged sea caves (8330)

	SR3
	Sheltered infralittoral rock
	

	SR4
	Exposed circalittoral rock
	Reefs (1170)

	SR5
	Moderately exposed circalittoral rock
	Submerged or partially submerged sea caves (8330)

	SR6
	Sheltered circalittoral rock
	

	Sublittoral sediments
	

	SS1
	Infralittoral gravels and sands
	Sandbanks which are slightly covered by sea water all the time (1110)

	SS2
	Infralittoral muddy sands
	Estuaries (1130)

	SS3
	Infralittoral muds
	Estuaries (1130)

	SS4
	Infralittoral mixed sediments
	

	SS5
	Circalittoral gravels and sands
	

	SS6
	Circalittoral muddy sands
	

	SS7
	Circalittoral muds
	

	SS8
	Circalittoral mixed sediments
	

	Marine water body
	

	MW1
	Open marine water
	

	MW2
	Sea inlets and bays
	Large shallow inlets and bays (1160)

	MW3
	Straits and sounds
	

	MW4
	Estuaries
	Estuaries (1130)


APPENDIX 4

Example of standard field note recording form

	FIELD NOTE

	Survey title:
	Survey date:

	Surveyor(s):
	10km square:

	County name:
	1km square:

	Discovery series map:

	

	Habitat code
	Habitat description

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


APPENDIX 5

Example of standard target note recording form

	TARGET NOTE

	Survey title:
	Survey date:

	Target note no:
	10km square:

	Surveyors:
	1km square:

	County name:
	Grid reference:

	Discovery series map:
	Area:

	Site name (if any):
	Status (if any):

	

	Habitat code
	Habitat description(s), including notable species, habitat condition, land use, damage, threats, management, the need for further study
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APPENDIX 6: Standard Habitat Colour Coding
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HABITAT SURVEY GUIDELINES





A Standard Methodology for Habitat Survey


and Mapping in Ireland











� Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora.


� Council Directive 79/409/EEC on the conservation of wild birds. 


� UN Convention on Biological Diversity


� European Parliament and Council Directive 2000/60/EC establishing a framework for Community action in the field of water policy.


� The term habitat is used here in the same way as in the Guide to Habitats to mean the area in which an organism or group of organisms lives. It is defined by the biotic (living) and abiotic (non-living) components of the environment, including physical, chemical, geographical and human impact factors.


�Grid references, taken from the bottom left hand corner of the grid square in question, should begin with the letter that identifies the 100km square, followed by two figures (easting then northing) for a 10km square, and four figures for a 1km square. All Discovery maps give details on how to take a grid reference.





�Saltmarshes weren’t really included in BioMar although mention of them was made if they were present.
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