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1.
Introduction and Requirements

1.1
The Need for a National Hedgerow Survey

At present there is no existing data on the current extent, nature, variation, and condition of Irish hedgerows.  Such data is urgently required as the basis for an assessment of the contribution of hedgerows to the country’s landscape, environment, agricultural systems, and biodiversity. This information is a necessary precursor to the development and adoption of adequate conservation strategies and appropriate management regimes.

As habitats, ecological corridors, seed source areas, stock barriers, nutrient sinks, for shelter, aesthetic landscape value, carbon sequestration, flood prevention, protection from soil erosion and aquatic siltation, the benefits to society provided by our hedgerow resource more than justify the cost involved in fully assessing the resource. 

Ireland’s hedgerow resource must be assessed before its value can be fully recognised. The baseline data from the National Hedgerow Survey is also important for the implementation of the National Heritage Plan, the National Biodiversity Plan, the development of REPS, and in collusion with the Native Woodland Survey for the provision of information for our native potential vegetation.

1.2
Quantitative Evaluation
In order to quantify our hedgerow resource adequately, an actual, rather than estimated, figure of the percentage of our land area covered by hedgerows is required.  

Such statistics could be readily drawn from the existing LIPIS satellite data.  It has been suggested that such research could be funded through the contribution that such data would make to the country’s carbon tax credits.

An estimated outline of this procedure is presented in the section 4.2.

1.3
Qualitative Survey
The aims of a qualitative survey, henceforth called ‘National Hedgerow Survey’, are:

· To collect baseline data that will enable us monitor change.  The data will also be of importance to the National Biological Records Centre.

· To ascertain the condition of hedgerows across the country and thus the potential sustainability of the resource under present management conditions.

· To determine the main threats to the hedgerow network, and evaluate these in terms of distribution, destructiveness, frequency, and importance.

· To establish the species composition of hedgerows across the country which will facilitate classification of the resource.  This should enable us to say which are the most important types of hedge to conserve in terms of biodiversity.

· To assess the variation of hedgerows in relation to region, landscape 
 character, farm type, and management.

· To establish criteria for prioritising hedgerows for protection.

· To estimate the costs of reparation  to the resource based on current quality and condition

The methods for the National Hedgerow Survey are detailed in the next section.
1.4
Rare Species Survey         (based on concept and ideas of Dr Declan Doogue)

Aim: 

To identify and record the occurrence of rare species in our Hedgerows 

Rare species, such as Sorbus hibernica, Sorbus devoniensus, and Rosa agrestis, and other regionally and nationally rare Rosa species occur in some hedges.  Their rarity results from a combination of rare conditions and rare biogeographical occurrences, such as where hedges were located near woodlands of special merit, or where the hedges in which they occur are remnants of rare woodland types.  In many cases the woods from which they originate no longer exist, leaving that hedge as a very important stronghold for, or carrier of, those species.

These species and the special nature of the hedges in which they occur need prioritisation in terms of their protection and conservation.  This cannot be achieved until their occurrences are known and documented.

This survey would not be compatible with National Hedgerow Survey because the rare species and the hedges in which they occur would not be found by objective random sampling.  Random sampling is required for the objective methods needed in a general survey of hedgerows that aims to gather representative data on the species and condition of hedges around the country.

Instead, samples must be targeted towards the best hedges and rare species.

Method:
An expert botanist would be required to target the sample, using his or her own and existing knowledge, and the information from experts around the country such as the County Recorders and local naturalists and experts.  Actual recording could then be carried out on the samples identified for each county and region. The resources required are minimal, involving contracting of a researcher and their expenses

Outcome:
· information on location and distribution of very rare species

· identification of hedges of great historical and botanical importance, leading to prioritised conservation

· development of resource for the collection of rare seed.  


Such a system operates in the Netherlands for the supply of rare seed to 
municipalities and landscapers. This would tie in superbly with the operations 
of Woodlands of Ireland and the Native Woodland Scheme here.

_________________________________________________________

In addition to the above surveys it will be necessary to ascertain specific data in relation to agricultural, environmental, ecological, and economic functions of hedgerows. This could be achieved by actively encourage specific investigations through all relevant channels.

1.5 
Statutory Requirements

There is a range of National,  European, and International statutory requirements that reflect the importance of hedgerows and addresses the need for the conservation and enhancement of our hedgerows. A fundamental element of such requirements is a national survey of the resource. As mentioned above, a comprehensive survey of our hedgerows is necessary for the development and adoption of adequate conservation strategies and appropriate management regimes. It is necessary for all relevant agencies to work together to reach this common goal.
EUROPEAN

EU Habitats Directive (1992): 

Article 10 states that member states should “endeavour to encourage the management of landscape features which are of major importance to wild flora and fauna.  Such features are those, by way of their linear and continuous structure, such as rivers with their banks and traditional systems of marking field boundaries, .... are essential for the migration, dispersal, and genetic exchange of wild species”

EU Birds Directive (1979)

Article 3 states that “Member states shall take the requisite measures to preserve, maintain, or re-establish a sufficient diversity or area of habitats” for species of naturally occurring birds in the wild state.

EC Council Regulations:



2078/1992 Agri-Environmental Schemes


1257/1999 Good Farming Practice

EU Nitrates Directive (1991)

Refers to the ‘buffer’ effect of grass strips and hedges along watercourses and ditches, in order to prevent the pollution of watercourses by limiting losses of nitrates linked to agricultural activities.

NATIONAL

National Biodiversity Plan (2002)
With such low levels of native deciduous woodland cover in Ireland, the importance of hedgerows to our national biodiversity can not be underestimated.  This role is recognised under section 2.27 of the Plan: ‘Hedgerows’. 

Action 2 of the Plan calls to “improve generation...of information on biodiversity within Government Departments and agencies”.   The information provided as a result of the National Hedgerow Survey will also provide a sound basis for the development of sectoral and local Biodiversity Action Plans, in accordance with Actions 1 and 10 of the Plan. 

Data on the extent and condition of our hedgerow resource also plays a key role in the ability to assure the aim of “no net loss of hedgerows”;  and for the realisation of Action 32 of the Plan: “Review options on Regulation of Hedgerow Removal and Produce guidelines on Hedgerows and Biodiversity”.

The National Heritage Plan (2002)

The Heritage Council Plan, (2001-2005)

Section 1.2
Heritage collection


1.2.4
“To carry out a national hedgerow survey”

Also:

Communications Regulations Act (2002)

Wildlife Act (1976) and Wildlife Amendment Act (2000)

Roads Act (1993)

INTERNATIONAL

Kyoto Protocol (1997) on anthropogenic greenhouse gases

Calls for the protection and enhancement of sinks and reservoirs of greenhouse gases.  The extent to which hedgerows in Ireland contribute to this process, and thus to our capacity for carbon sequestration, is  unknown so long as the real extent of our hedgerow resource is unknown.  This adds to the necessary to carry out the Quantitative Survey.

2.
The National Hedgerow Survey:  Development and Pilot

2.1.
Initial Development of the Methodology

The Methodology of the National Hedgerow Survey has been developed in a manner that seeks to address the information considered most important to all stakeholders for meeting our common aims.  It has been developed with the input of the Networks for Nature ‘survey technical sub-group’, the members of which are listed in Appendix A. 

The methodology has been designed so that the data collected is compatible and thus comparable with:

· NICS (the Northern Ireland Countryside Survey) of the Environment and Heritage Service of Northern Ireland.  This is an assessment of land cover and field boundaries in Northern Ireland and the changes that have occurred over the last decade.

· HEGS (Hedge Evaluation and Grading System), a widely used hedgerow survey methodology for the recording and ecological appraisal of hedgerows in the UK.

· The standard procedure for local hedgerow surveys in the UK, prepared on behalf of the Steering Group for the UK Biodiversity Action Plan for Ancient and /or Species-rich Hedgerows.

The organisation of the survey data into ordinal format (ranked answers) is the most appropriate and efficient format for the nature of the data and the objectives and scale of the survey.  The survey sheet layout has been designed to be as efficient and as user friendly as possible, whilst also taking data entry into consideration.

2.2
The Pilot

Six study areas were chosen to pilot the methodology.  Widely different landscape types and farming patterns were covered in order to vigorously test and adapt the methodology to suit all different hedge and landscape types that occur across Ireland.  These were: 
the intensive and fertile lowlands of Co. Limerick;  



the Midlands- Co. Offaly;  



the Pale- Meath; 



a coastal region- Co. Wexford;



small field networks of Co. Leitrim;



Co. Mayo with Fuschia hedges.

As very different hedgerow types were encountered throughout the pilot, many of the recording categories were adapted to better accommodate the variance that exists among hedges.

The number of squares recorded in each area ranges from two to five, with the number of hedges per square ranging from 3 to 15.  The result of variable landscape types is a large discrepancy between the time requirements per square. Sample squares in easily accessible areas with large fields took as little as 3 hours (not including travel time), while in areas with small fields, difficult access, and numerous land owners took up to 8 hours. The large variation in the number of hedges per square has been dealt with by amending the methodology to record a set number of hedges in each square, as described in section 3.1.

Some categories that were initially included in the methodology were removed during the pilot for time considerations.  These include the farmer’s perception of the function of  the hedge, a general subjective quality rating, a separate stockproof rating, whether wetland species are present in the drain, linearity of stems, annual increment, the mean stem diameter, evidence of decay, ground flora species groups, and a variability category.  Other categories were amended during the pilot for practical reasons.  An Evolution of the survey sheet is presented in Appendix B.

The product of the Pilot Survey is not a set of usable data, but a methodology that has been specifically deigned for the Irish situation and present needs, that has been robustly tested across the country to cater for a range of atypical situations and hedge types.  

The time taken to survey each sample square was also noted in order to produce an estimate of time requirements for the whole field survey.  These are presented in section 3.5.

The data set that was collected has been used to pilot the techniques of data analysis, not to produce conclusive results on the composition and condition of our hedgerows. 

This covers the practicality of tailoring the recording sheets to suit the process of data entry,  to the processes and parameters of analysis techniques, as covered in section 3.4.  The results of the pilot are not in any way scientifically indicative or conclusive, as the sample was not randomly chosen and sample size is too small.  The results of the Pilot Study are presented simply as an illustration of the type of results that will be acquired from the actual National Hedgerow Survey.

The pilot data and analysis are presented in section 3.5.

3.
The Methodology

3.1 Sample Selection

The samples are placed in Dúchas’ ‘Badger and Habitats Survey’ sample squares, one of which is located in the bottom left hand corner of each of the ten kilometre grid squares of the country.   This systematic sample approach is appropriate for sampling landscapes, and on a national scale can be considered random (Badger and Habitats Survey).  Birdwatch Ireland’s Countryside Bird Survey samples have also been located in these squares, allowing for comparison of these data in the future.

Initially during the pilot study only one quarter of the whole kilometre was surveyed, with each hedge in that quarter kilometre being surveyed.  This method has two main disadvantages.  The first is that the full variability within each kilometre sample was not recorded.  The second is that the time taken to survey was very different in different parts of the country, depending on field sizes and the density of the hedge network in an area.  

Instead a random sample of 20 hedges within each kilometre square will be recorded.  Individual hedges can be chosen by the use of an appropriately scaled transparent overlay on which a number of points with directional indicators are marked.   When superimposed on to the 1 to 6 inch OS maps that are used for the survey each marker points to a hedge that is to be recorded.  Although more time will be required to locate each hedge and to seek access permission by this method, as they will be more widely scattered throughout the area, the hedge samples will be more representative of the sample area and will better represent the variation across the country.

Each overlay will show 30 marker points, to allow for hedges selected on the map that no longer exist in the field, or where access is denied.

3.2
The Survey Sheets
The attributes covered by the methodology full under 4 sections on the recording sheets.  These are: 

1.
Location and setting
Each hedge is placed in the context of the type of farm in which it is located, landscape type, and altitude, in order that the classification hierarchy, in addition to characteristics such as condition and management can be related to these location factors and relationships explored.  Inclusion in REPS is also to be noted.

2.
Situation

Covers history and relationship of each hedge with immediate surroundings, namely adjacent land use, links with other habitats, and the number of end connections.  The purpose of recording these attributes is to assess the influence of the surrounding landscape their on the ecology and structure of the hedge, as distinct from other influences such as location and management.
3.
Structure and Condition

Encompasses the profile and dimensions of the hedge, in addition to the gappiness and basal density.  These attributes are the main indicators of the quality, condition and future viability of the hedge.

4.
Species composition

This section deals with the floristic composition of the hedge. Assigned to sheet 3 of the recording sheets, the percentage cover of each shrub species of the hedge layer is recorded. Tree species present are also noted.

An assessment of removal rates is difficult, if not impossible, in such a baseline survey.  Although the surveyor will find many changes on the ground from the OS maps, in terms of mapped field boundaries that no longer exist, these maps were made between the late 19th and early 20th century, and it is not often possible to readily date removal.  An estimation of removal rates has, however, been made by An Taisce.

3.3
Survey Notes

These notes are to act as the fieldwork manual.

Hedgerow Definition  

(amalgam of Cooper &McCann and Fossitt)
Linear strips of woody plants with a shrubby growth form that cover >25% of the length of a field or property boundary. Often have associated trees, raised earth banks, and wet or dry ditches (drains).  

If less than 25% of the length of the boundary is covered by woody shrubs, not including bramble, the feature is no longer considered a hedge.  Where loss of shrub cover has occurred, code the numbered boundary as derelict (=derelict) in the recording box.  Where the feature is a bank with obvious limited colonisation due to external influences (as opposed to a derelict hedge) it should be coded instead as a vegetated bank.

Garden hedges (privet, cypress, etc.) will not be recorded.  Where part of a mapped hedge has been converted into a garden hedge, do not record it as part of the hedge length.  Garden hedges of non- native species do not perform the range of functions or have comparable values as agricultural or natural hedges of predominantly native or naturalised species. 

When talking to farmers or landowners, do not present the clipboard too obviously!  Relevant details should be marked onto the survey sheet after the conversation.

Sheet 1
Details of farm  and landscape type
Sheet 2
Structural attributes, associated features, and management

Assess both sides of the hedge in order to record all characteristics.
A.  history


Townland boundary or infill classification needs to be taken from  6 inch to one-mile OS maps.  For the purpose of this survey, Infill simply refers to all those hedges that are not marked as townland boundaries.  Where ground observation indicates a deviation from this pattern, i.e. where the boundary has been changed and an obvious infill hedge is now a boundary, please detail the change in the target notes. 

B    adjacent land use
if differs on either side of hedge, record both land uses

1  arable:
tilled or ploughed land with or without planted arable crops. Crops 


include cereals, potatoes, root, and leaf crops.


2  improved grassland:    intensively managed or modified grassland that has 


been re-seeded and / or  is regularly fertilised (Fossitt).  



Includes all monoculture grass crops (often rygrass) or pasture. 


Improved grassland is typically species poor and has a low herb content.

3  semi -natural grassland:    refers to the range of herb rich, semi - natural, low 


intensity, grazed grasslands.

4  neglected/ fallow:   neglected or abandoned agricultural land, where vegetation 


consists mainly of weeds.  Includes set aside land.

5  semi - natural vegetation:    includes heath, marsh, bog, fen and flushes.

6  plantation forest:    coniferous plantation (can contain up to 25% broadleaves, 


including a broadleaf fringe/ surround). Target note the distance between 

edge of plantation, whether integrity of hedge appears threatened.  Also t

age if newly planted. 

7  woodland and scrub :    native, natural, semi-natural, or planted woodland that is 

dominated by native tree species.  Includes scrub areas, i.e. land 


covered with shrubs, stunted trees, occasional trees, and /or 



brambles.  Make target note if newly planted broadleaf wood.

8  curtilage:     any buildings, farmsteads, bungalows with gardens, housing estates, 


car parks, sports grounds, etc.

9  amenity:
amenity grounds include golf courses, playing pitches, parklands, etc.
C.   links with other habitats    

this is applicable only where the hedge physically boarders or runs in to another habitat type, as listed.  Where a break of 5 metres or less, such as gateways, occurs between the hedge and the other habitat,  still include as linked. Where the canopies of trees in the hedge and the other habitat meet (often over distances of 10m +), do not discount the link.  Likewise, if a ditch continues past the hedge to link up with a wetland patch, count as a link. 
D   number of end connections     

Refers to the number of hedges that join the one being recorded. Hedges that are separated only by a gateway or end gap <5m should be counted also.  If one hedge meets another perpendicular hedge at one end, record1 link for this end, even where the numbering of the perpendicular hedge may be that of two different hedges.

Structural attributes
For structural attributes such as width and density at base, the record should be taken as an average for the hedge length as a whole.  This average should not include the gaps in the hedge.
E     linear outline
To assess whether the hedge has been planted in a straight line or has a more curved or irregular plan. May be best noted from the map.  This often denoted the period in which the hedge was planted.

F . profile
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1. Remnant/ relict:  where shrubs and thorns of the hedge component have mostly grown up into trees, no longer displaying shrubby, dense growth form in the bottom 1-2 metres of the hedge.  By some definitions this kind of “hedge’ is no longer a hedge, but a line of trees.  This kind is certainly no longer functional as a stockproof boundary (although may have additional fencing).  May have bits of shrubby growth along its length.

2. Losing basal structure:  where many of the shrubs and thorns of the hedge component no longer display a low dense growth, most of the thorns stems are visible. The terms I find best suit this hedge are ‘leggy’ or ‘scrawny’.  Density of the base tends to be quite variable along the length, although usually transparent.

Hedges that have been ‘managed’ with excavator machinery, where the shrubs have been systematically pushed over with a digger, in a similar manner to laying, can also be included in this category.  Such hedges tend to be low, dense, messy, and often overgrown with brambles.

3. Boxed:  has been cut into some form of a box- or  A -shape, even if the last one or two years growth since cutting does not give the impression of a straight, neat, clipped hedge.  Boxed does not necessarily mean cut down low, hedges can be cut quite high (up to around 2 metres or more).

4. Overgrown: Refers to those hedges that have been allowed to grow up tall and ‘wild’.  This type will have a denser base than type 2.

5.  Overgrown with outgrowths at base:  As with 5, except shrub / scrub / thorn  spreading into verge alongside base over most of the length.  Most commonly blackthorn that suckers out from the base of the hedge.

6. Top-heavy / under cut:  For tall hedges that have been mechanically managed in the lower section and allowed to grow up and out on top.

7.Vegetated bank:  Describes relatively large hedge banks where scrubby growth (mainly gorse, but also brambles and thorns) is the main vegetative component of the boundary.

Will normally apply to upland situations / poor soils.

8.  Stone wall with hedge shrubs:  This refers to stone walls that have hedge shrubs (usually Hawthorn) covering < 40% of the boundary length, but that are not so regularly spaced as to make up a continuous, dense structure.

note:  A stone breasted bank is not to be recorded as a stone wall, but as a bank.  If unsure, check profile of bank at gateway or other exposed point, a stone breasted bank will be filled with earth or clay.

9.  Stone wall with hedge:   Where the shrubs make up an actual dense or continuous barrier.

-------------------------------------------------------------------------------------------------------

G. height
estimated as average over length of hedge to best fit classes.  This 


measurement is taken as the height of the woody shrub layer, normally 

the thorny species, and NOT the height depicted by the hedgerow trees, 

even where trees form a continuous line.

H. width
use marked stick and estimate as above

I. gappiness
the percentage of the length of the hedge that no longer has a cover of 

hedgerow shrubs.  Gaps that are filled with bramble and /or non woody 

vegetation are still recorded as gaps.

J. base
[1]  open:  little or no growth of shrubs (thorn species)  in the 


bottom metre 

[2]  open + vegetation:  open shrub (thorn species) structure with growth of brambles, etc. Rampant growth of brambles and cleavers or other climbers
in the base of the hedge can be deceptive as to density at the base of the hedge.

Try to picture the density in winter when foliage absent for a more accurate

assessment of density.


[3]  scrawny + veg:  where little horizontal or bushy growth of hedging 

shrubs at base of the hedge


[4]  dense: shrub growth in bottom metre,  generally impassable


[5]  very dense:  vigorous growth ...  .., impassable

 K. fencing     if remnant wire fixed to stems in addition to functional fence of other 

type, record both.


Associated features

M.  drain size    measurements denote width and depth of the ditch / drain /dyke.

N.   bank size:   height from ground level of the earth or stone bank (also called ditch!) 

Take care not to record bank height from level of drain. Height to be 

estimated as the average along length of the hedge



A stone breasted bank, contains earth / clay, should not be confused for 

a stone wall.

O.   bank  degredation: 


1 severely  eroded: bank obviously much reduced with bare soil exposed over 

   length of bank. often stock passing over


2  eroded in parts:  bare soil exposed at points where gaps/ openings, etc exist


3  bank intact:  bank usually inaccessible beneath thick / dense hedge

P.    verge:

refers to an uncultivated strip alongside the hedge. In case of tillage or arable 
land this will be an unploughed/ unplanted strip (a sterile strip is not counted as 
a verge), in grassland situations a verge is where the edge of the field is clearly 
not seeded, managed, or utilised as the rest of the field, such as where grazers 
are excluded by a fence.
Management

Q.  management:

g: laid: when a significant portion of the hedge has been evidently laid, to the extent that the hedge has been filled by laying.  Also applies where gaps have been systematically dealt with by laying.


h:  coppiced: when a significant portion of the hedge has been coppiced


i:   short term unmanaged:  applies where options 1-7 are not  detectable

 
j:   long term unmanaged:  for very overgrown hedges.

R.  management method.

In the case of 1,2, and 3, this must be determined by examining the cuts at the hedge front over which machinery has passed.  

S. evidence of previous  laying  


this is detected by looking in at the hedge stems to see if any are growing 
horizontally, with lesser shoots / stems growing vertically from these. Often 
this can be seen where the hedge was laid as long as several decades ago.

T. function
refers specifically to the functionality of the hedge as a farm / field barrier, when hedge is not necessarily redundant for shelter or other functions. i.e. is the hedge actually required as a stockproof boundary or do the same stock have open access to fields on both sides of the hedge.

Trees and Fruit

U. trees


2 few:  2/3 isolated trees


3 scattered:  more than 2/3 but covering <50% of the boundary


4 abundant:  not a continuous line but covering >50% of the boundary


5 line: a full line of trees along the boundary

V.  TREE AGE COMPOSITION


For the purpose of this survey, saplings and young trees are those with a 
diameter at breast height (DBH) of less than or equal to 10 cm.

W. fruiting:  refers to the amount of flowers / fruit on the thorns of the hedge 
component, i.e. the amount of whitethorn /blackthorn blossoms, or, later in the 
season, the quantity of haws and sloes.  Does not refer to the fruiting of woody 
climbers such as rosehips or of invasives such as snowberry.  In uncommon 
situations where the hedge layer is composed of hazel, plum, or other native, 
non-thorny species, record the fruiting of these.

X. overall vigour:  this is assessed by the amount of new growth, in terms of 
protruding shoots, along the length of the hedge.   In multi-species hedges this 
can be varied between species. Where this is so, mark appropriate category for 
the dominant hedge component, usually thorny species. 


1, poor, is appropriate where there are few new shoots, little annual increment, 
and /or shoots are unhealthy looking or diseased.

Sheet 3

Floristic data

Hedge layer

The hedge layer includes shrubs such as thorns, and trees that have a shrubby growth form due to management such as cutting or laying.  Recordings of the woody species that make up the hedge/ shrub layer to be taken from two randomly placed 30 metre strips. Strips not to be placed within 10 metres of each end of the hedge.  All shrub species present to be allocated appropriate domin value.  Gaps in the hedge layer also to be given a domin value.

Note:   Total number of species in the two strips (‘hedge total’) does not equal the sum of the 2 separate totals.

Hedge layer (Woody species) note:

All willow species are to be dealt with together, rather than individually.  Although more precise to examine variation in willow species, the grouping of willows is mainly for the purpose of analysis, where patterns in their occurrence and distribution could be overlooked due to lower occurrence of each individual species.

Trees

Hedgerow trees are any trees within the hedge have been deliberately or incidentally allowed to grow distinct from the hedge layer. A sapling / young tree is defined as a young tree with a diameter generally no more than 8 cm.  Mature trees, for the purposes of this survey, are single stemmed trees with a diameter <8cm at 1.3metres. All tree species (not individuals) to be recorded simply as present.

3.4 
Allocating a Score to Hedges
The UK Hedge Evaluation and Grading System can be applied to hedges that have been recorded by this methodology.  This can be done simply using the data with a HEGS conversion sheet (as completed by the author) and a standard HEGS recording sheet.  Although such a scoring system is not directly relevant to the purposes of this survey, the ability to calculate a score according to an established system will be useful for applying this methodology for purposes other than the national survey.  It may also be relevant for qualitative monitoring that will result from re-surveys. 

3.5
Analysis
In depth description and analysis of the considerable data set needs to follow a number of techniques in order to make a comprehensive assessment of the hedgerow resource.  The various aspects of analysis will produce results relevant to different sectors.

3.5.1 Classification of Hedges 

Classification is used to group together sets of samples (hedges) on the basis of their floristic composition and structural attributes.  Groups of hedges will be produced that equate to ‘hedge types’. With TWINSPAN each group has a set of parameters that describes it and associated indicator attributes or species.  

The numerical method of the classification process used in this case has been carefully selected to best suit and describe the properties of the data collected for the Hedgerow Survey Methodology.

Classification of the pilot data 
Floristic classification of the pilot data produced a number of groups based on the floristic composition of hedges surveyed.  Although the residuals were too large for the divisions of the classification of the pilot data set to produce robust results, a number of groups were established that illustrate the product of these analysis methods. A larger sample (the National Survey) which encompasses sufficient numbers of hedges of distinctive types will bring down the residuals to an acceptable level as to warrant meaningful divisions that reliably represent distinct floristic groupings of hedges.

The following are the main groups resulting from the classification of the pilot data:

Group 1: species rich hedges, frequently with Guelder rose, holly, hazel

Group 2: species rich hedges with high cover of blackthorn. Hazel and holly frequent.

Group 3: high occurrence of elm and spindle

Group 4: species poor hedges of hawthorn and elder only

Group 5: hedges of pure hawthorn 

Group 6: high levels of gorse

Group 7: pure willow hedges of upland Mayo

For the National Survey each group will be further described with basic statistics such as those presented below for the whole data set. The various geographical factors, land use and landscape type, structural attributes, threats, management variables, and associated features will all add to the understanding of the groups and their properties.  Classification also enables mapping of distribution of where species poorer hedges are determined by their location, thus where they are of higher relative value than what straightforward species richness would indicate.

Soil type could also be included in classification by entering data in to Dúchas database.

The classification groups (or ‘hedge types’) are the basis for assessing the variation in the resource and the relative values, threats, and management factors.  This will provide the sound basis for the drawing up of appropriate national management plan and policies that are required to sustain the resource into the future.

.

3.5.2. 
Statistical Description of the Hedgerow Resource

Descriptive statistics are to be used to further describe the groupings produced in the classification.  This has not been attempted for the pilot data due to the nature of pilot data and the high residuals of the classification. 

Descriptive statistics also yield valuable figures on the nature and condition of the resource at present, that will enable changes to be monitored through comparison of figures with those obtained in a re-survey in years to come. 

Ideally, the program SPSS Statistical Package for Social Sciences) should be available basic statistical procedures and for graphical representation.

The following is an example of the nature of the details that a qualitative description of the hedgerows in Ireland will reveal.

· The proportion of hedges in the country are free of gaps in their structure

 When analysed in combination with other structural attributes, these statistics will reveal how little or how much of our hedgerow resource is in poor condition in terms of agricultural functionality, ecological value, and long term viability.

· The proportion of vigorous and healthy hedgerows around the country

· Proportion of active versus redundant boundaries in the country, distribution patterns

· How many have a lot or very few trees and the distribution of these variables in different regions. For example, almost half the hedgerows surveyed during the piloting of the methodology had no trees.  A reliable statistic such as this for the country would certainly be of interest for the future of hedgerow management.

· the distribution and concentration of severe management regimes that may threaten local biodiversity, and conversely identify concentrations of insufficient management

· The nature and proportion of habitat links provided by hedgerows

· The extent of litter problem

For the pilot data, for example, a combination of basal structure, structural profile, and gappiness were used to assess the proportion of hedges that could be considered to be at risk, giving us a realistic indication of the potential future viability of the resource. For the pilot data 27% of hedges surveyed met the appointed criteria.  If a figure such as this were to result from a comprehensive and conclusive survey, the identified risk could be appropriately addressed. 

3.5.3
Analysis of the Relationships that influence the Hedgerow Resource and its Sustainability

This portion of the analysis seeks to determine the relationship between various management prescriptions and the structure and condition of the hedge.   The aims of this analysis are less geared toward an assessment of the resource than toward improving our understanding of the influence of setting and management regimes influence hedge structure and condition.

 Explore relationships between


· management and  - gappiness,  - basal structure,  -fruiting, vigour,  - trees and tree age composition

· farm type and hedge structure, management 

· structure and geographical location

3.6
 GIS
Using GIS will allow the hedgerow survey data to form a basis of more wide ranging landscape assessment, and can thus be utilised to provide information for a variety of planning and conservation initiatives.  These would facilitate the integration of hedgerow resource considerations into landscape assessment,  for the basis of planning and development initiatives.  Having the results on GIS will, in short, enable the data to serve as part of a landscape resource management tool.

Having the survey results incorporated in to a GIS system will also be important for the implementation of the Nitrates Directive, in terms of mapping of hedgerows in relation to watercourses.

It will also enable the integration of this hedgerow resource assessment with 

· heritage studies

· woodland resource assessment (Native Woodland Survey and the Native Woodland Scheme)

· corridor studies involving other linear habitat features (rivers and canals)

· habitat mapping

4.
Models and Costs for Carrying Out the 


National Hedgerow Survey
There are a range of options regarding the logistics of the survey.  These include how and if the survey will be broken down, whether it should be run as a single national project or broken down to a set of regional or county surveys, who will take on responsibility for running or co-ordinating the project and / or its’ different elements, and where funding is to be obtained.   It will be necessary for all the relevant agencies to co-operate in the planning of these aspects.

4.1
Survey Time and Cost Projections
Of the 735 Badger and Habitats Survey Squares, approximately 650 will be appropriate for the Hedgerow Survey.  Those squares above the tree line and along coasts will not be included.

4.1 (a)
Conducting One National Hedgerow Survey
The following is based on the survey being carried out centrally, with costs covered for the survey as a whole.

With squares to take approximately 8 man hours of field survey each, not including travel time, squares should be covered at a rate of one per day.  For a field season running from May to September inclusive (5 months), this allows 100 working days.  Allowing for conditions of heavy rain that make fieldwork impossible, a practical 96 field work days will be available in 2004.  With 7 teams of fieldworkers working over this period the fieldwork elements will be completed by October 2004.  

A co-ordinator will also be required to oversee work. This entails arranging vehicles, accommodation, reporting in procedures, maps, quality assessment (level of variance between recordings and workers, tax details for workers, other administration duties, and keeping fieldworkers motivated (an important element of the process!) . 

Fieldwork Requirements

· 7 full time field surveyors over 6 month period, each to be accompanied by a Leader trainee 

· Travel and accommodation expenses (rental car agreement could save on mileage costs as with Birdwatch Ireland Surveys and  the Northern Ireland Countryside Survey, see below)

· Fieldwork co-ordinator

Maps
Six inch to one mile maps must be prepared for each sample square survey sheet pack.  The kilometre grid square must be pre-marked on the relevant photocopied section of the full map for use in the field.  This will need to be done in advance of the field season.  It may be possible that the Badger Survey maps could be obtained from Dúchas that have this work completed, again saving on time and funds.

Data Logging

If hand held data loggers were to be used in the field, considerable time would be saved in the inputting of survey data after the survey.  Reliability and costs must be investigated.

4.1 (b)
Estimated Costs

Contracted fieldworkers: 

7 fieldworkers to be contracted for a 5 month period (each working with a leader trainee). 

At a low rate of Euro12.70 per hour,  one month’s wages amounts to Euro2,232.  

5 months pay for each worker comes to a total of Euro11,160

For 7 workers this amounts to amounts to a total of Euro 78,120.   

Or, based on a wage of Euro25,000pa, each contract would stand at Euro12,500

7 Fieldwork contracts would thus cost a total of Euro87,500

These figures do not account for a fieldwork trainee / assistant, as it is hoped that these would be funded by Leader.  Other options, such as student assistants or student summer jobs schemes are also a possibility.  It is generally accepted that field surveys of this kind should not be carried out by a lone worker.  Teams of 2 are immensely more desirable from a health and safety aspect as well as for morale.

The cost of the fieldwork co-ordinator commencing two months prior to fieldwork in order to prepare all maps and field survey sheets, based on a wage of Euro27,000, would amount to Euro18,000.
Expenses:

Mileage


According to the above system of  7 teams covering the country, with approximately 650 squares to be covered, and mileage for each square estimated at 100 miles per square, mileage will amount to about 65,000 miles. 

At a rate of 65 cent per mile, this amounts to Euro 42,250. 

Hire cars at cost of about Euro 200 per week would work out at  Euro30,800 (22 weeks for 7 teams), plus petrol. Petrol at 10 cent per mile will amount to an additional 

Euro 6,500, bringing the total to Euro 37,300.
Accommodation


At an average cost of Euro30 per night (standard B&B), with 5 to 6 overnight stays required for every 5 squares surveyed, the estimated accommodation costs are in the region of Euro19,500-Euro 23,040.  

With Hostels costing an average of Euro 18 per night, this estimate is a more reasonable Euro 11,700 - Euro 13,824.  

In reality, a combination of both hostels and B&B’s will be used, giving a cost somewhere between these figures (Euro17,016 total for accommodation).

It may also be possible to rent out houses for fieldworkers on a monthly basis, which would bring accommodation costs down to about E600 per month per team. A special rate may also be negotiated with B&B / Hostel owners for long term stays.

 The costs of Leader trainees or students have not been accounted for, as these could be covered by Leader or the student summer jobs scheme.

Contracted fieldworkers: 
Euro  
78,120

Fieldwork Co-ordinator
Euro 
 18,000

Mileage


Euro 
 37,300.

Accommodation

Euro  
17,016

Total of estimate:
          150,436

A standard 15 % would normally be added to the costs to cover administration, although in the above model it should be possible to incorporate administration in to the job of the fieldwork co-ordinator.  

The figures do not cover PRSI, assistant’s expenses, subsistence if required, or the cost of processing the data (statistical analysis and GIS), and producing the final report.

4.1 (c)
Completing a series of County based Hedgerow Surveys 

County based Hedgerow Surveys could be run as part of a national programme of hedgerow surveys.  These would be supported and developed by NfN, but carried out by or through Local Authorities.  

Although a centralised option would be logistically easier to run and more consistent in terms of quality and co-ordinating time, the County based option may be more financially viable.  It may also allow exploitation in some counties of Local Environment Partnership Awards, as detailed below.  This model could operate either by each county covering the costs of the squares in their county, or by each sponsoring and running a county based survey using the methodology described above.

As a very crude estimation of costs, i.e. dividing the above total by 26, each county would face a cost of approximately Euro5,786 (conservative estimate).  This does not take in to consideration the variation in the number of squares located in each county.

There is a good possibility that funding for some counties could be secured through the Local Environment Partnership Funds. it is understood that the budget allocated to each Local Authority is large and applications are few.

Contracted Fieldworkers

There are a range of possibilities regarding contracted or co-opted fieldworkers.  In each case the individuals’ level of expertise must be considered.  

Possibilities thought of to date include: known individuals around the country with necessary knowledge, Heritage Officers, County Recorders, and volunteers from the Woodlands of Ireland / Tree Council database, the IWT, members of Macra na Feirme and Irish Countrywomen’s Association.

Training

Either one or several 2 day training courses to be held for training of fieldworkers in the National Hedgerow Survey Methodology and relevant health and safety.

4.2
Post Survey Costs

Data input, analysis, and production of Hedgerow Survey Report.  

Main costs involved:  Contracted Researcher and the facilities

Contracted Researcher will require a good level of experience in Ecological Analysis Techniques.  The main facilities required will be Programmes such as SPSS/ Access and PC Ord.  

It would be recommended to employ an assistant to input data, as the pay would be less for this than using the time of a more experienced and thus costly researcher.  Working as a team, the post survey data input and analysis is estimated to take 4 months.  Production of the report could then take from 5-12 weeks, depending on the chosen remit of the report (i.e. whether it should encompass management plan models and conservation strategies directly).

The costs of contracting / employing a researcher and research assistant to conduct this work could be avoided by internalising the work to the relevant subsections of either Dúchas or the Department of Agriculture, Food, and Rural Development.

Re-Survey

A Re-Survey would be needed in 10 years time to assess trends in the hedgerow resource.  It is only with such comparative data that effective monitoring of changes could be achieved.  This will be necessary to facilitate effective and appropriate sustainable management of a continually changing  resource.

4.3
Quantitative Survey

Using GIS to digitise the length of field boundaries would require 1 graduate level researcher with access to LIPIS data to carry out a straightforward procedure.  The time and resource requirements depend on the manner in which the data is held ( i.e. whether data is held on a GIS system or simply as raw satellite images).  If the former is the case it may be possible to measure hedgerow lengths in an automated systematic manner, but digitising raw images would require a digitising desk, GIS software, and a considerable input of time.

4.4
Distribution of Funds /Responsibility

The models presented incorporate various stakeholders carrying out elements of the survey in accordance with their remit.  This allows a distribution of involvement and costs.  Responsibility for co-ordinating the survey must be undertaken by a single agency.

Model A
Considering the major contribution of hedgerows to sustainable agricultural systems and the biodiversity of agricultural landscapes, DAFARD would be ideally placed to take on co-ordination of the Survey out of Johnstown Castle.  Survey manager to be employed by same. Funding for fieldwork element to be provided by LEADER on a county by county basis.  Main costs for DAFARD would lie in employing project manager, provision of office facilities, and seeing through analysis stage and production of report.

Under the National Rural Development Programme, Section 4.4: Analysis and Development, the Department has committed to “Resource Audits and Skills Audits’.  The National Hedgerow Survey is possibly the most relevant aspect of rural resources that requires a qualitative audit, thus meeting the aims of this commitment under the Programme. 

Quantitative Survey
The Quantitative Survey could be simultaneously carried out by the Forest Service, bearing in mind the potential timber values of appropriately managed hedgerows, and their contribution to Carbon Tax Credits. 

Similarly, the Rare Species Survey element would be most appropriately carried out either by Dúchas or the Heritage Council. 

Model B

The Heritage Council manage the project, again with funding for fieldwork elements from LEADER projects. This situation would be amenable to quantitative survey being carried out as part of same project, using the LIPIS satellite data held by DAFARD.  Within this model the rare species survey could again be undertaken by Dúchas.

Note on LEADER: the aims of the Survey are highly compatible with the “Environmentally friendly projects /schemes” of LEADER.  One possibility is to gear the fieldwork element as a training programme, with survey teams comprising of one competent surveyor with one trainee.  The possibilities of such funding need to be looked in to in further detail, and meet with relevant senior LEADER personnel.

Model C
Dúchas undertake to manage the project, other elements as with Model B. The aims of the survey are relevant to Dúchas’ statutory obligations under the Habitats Directive and the National Biodiversity Plan (see section 1.5).   

Putting the project out to tender, as with the Native Woodland Survey, may not however be desirable as this may introduce a greater degree of separation from the NfN steering committee and the established Survey Sub-Group.

Appendix 2

Some further descriptive Analysis of Pilot Data

	GAPPINESS
	
	
	
	
	

	
	  Complete
	   <5% gaps
	 5-10% 
	10-25% 
	 25-50% 
	>50% 

	All Areas
	24%
	29%
	21%
	5%
	16%
	5%

	Wexford
	33%
	33%
	8%
	8%
	8%
	8%

	Offaly
	35%
	25%
	30%
	5%
	5%
	0%

	Mayo
	4%
	9%
	13%
	4%
	57%
	13%

	Limerick
	27%
	43%
	27%
	3%
	0%
	0%
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Further analysis of these descriptive statistics with a full set of data will enable patterns of hedge structural attributes, such as gappiness, to be identified in relation to certain landscape or farm types, and with various management regimes. 

For example, 27% of hedges surveyed were ‘long term unmanaged’, over half of these (52%) had more than 25% gaps in their continuity.  34% of hedges surveyed were cut to box shape, and none of these were found to have >25% gaps. 81% of these boxed hedges were found to be complete or contain <5% gaps.
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