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1. Rationale for Undertaking the Research  
Forests are central to Ireland’s future Green Economy providing a range of services including timber, 

employment, biodiversity, recreation, carbon sequestration and renewable energy (Government of 

Ireland 2012). The Irish Government aims to increase forest cover from the current level of just over 10% 

to 14.5% of land area by 2030, through afforestation supported by policy incentives  (McCarthy et al. 2003, 

COFORD Council 2009). However, the success of afforestation is measured not only by how well it meets 

economic objectives, but also by how it contributes to environmental requirements including biodiversity 

conservation (Renou and Farrell 2005, Carnus et al. 2006, Young et al. 2010). 

 

One of the major constraints on the growth of the forestry sector in Ireland at present is the restriction 

on planting of unenclosed land which is in place to prevent negative impacts on Ireland’s objectives under 

the EU Birds and Habitats Directives (IFFPA 2012) and the perception that environmental concerns are 

incompatible with timber production (Malone 2008). However research has shown that, when planned 

and managed appropriately and aligned with biodiversity conservation, the negative effects of planted 

forests on habitats and species can be minimised. Achieving common ground among researchers, 

authorities and the public is essential to this process, and targeted research is required to ensure 

afforestation can proceed for the benefit of all stakeholders (Vihervaara et al. 2012, Barry et al. 2014). 

 

Afforestation may have either a positive or negative impact on habitats and species. The magnitude and 

direction of the effect is influenced by pre- and post-afforestation land management practices (Hunter 

2000, Marquiss 2007, Brockerhoff et al. 2008, O'Connell et al. 2012, Graham et al. 2015). Impacts are 

apparent on all taxa, but birds are particularly useful indicators of biodiversity as they are positioned near 

the tops of food chains, are responsive to environmental change, are readily surveyed, and because their 

biology is well understood (Furness and Greenwood 1993, Bibby 1999, Venier and Pearce 2004). 

 

The impacts of afforestation on birds may be considerable, particularly on vulnerable species that occur 

in low numbers, are valued by the public and are protected by legislation (Stroud et al. 1988, Pearce-

Higgins et al. 2008, Butler et al. 2010, Dias et al. 2013). Ireland supports some internationally important 

populations of birds (Lynas et al. 2007, Nairn and O'Halloran 2012). Birds of high conservation concern 

which are vulnerable to afforestation in Ireland include Merlin, Hen Harrier, Golden Plover, Red Grouse, 

Snipe, Redshank and Curlew (Colhoun and Cummins 2013). Thus the consequences of afforestation on 

the biodiversity of bird communities is of interest to scientists, forest managers and policy makers alike 

and is essential to inform appropriate planning and for compliance with EU Directives. 

 

 

2. Research Approach  
The objectives of this project were achieved using a combination of existing datasets and the collection 

of new data. The first step was the identification of the distribution of vulnerable bird species and 

vulnerable habitats across the island of Ireland, and the identification of the areas most likely to be 

afforested in the future. The distributions of 44 bird species of conservation concern were compared with 

spatial data on forest cover and planting trends to identify areas where afforestation interacts with 

sensitive bird species. Furthermore a questionnaire survey was used to assess knowledge and perceptions 
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of different stakeholder groups with regard to forests, forest expansion targets and forest management 

priorities in Ireland. 

 

The results of the first step were used to create a map of the overlap in the areas most likely to be 

afforested with the geographic distributions of vulnerable bird species. Furthermore, the results were 

used to select the most appropriate sites for the collection of new data. Fieldwork was undertaken to 

collect data on the habitats and bird communities 91 study sites during the breeding season of 2014. Bird 

and habitat surveys were undertaken using line transect sampling, which provides a uniform way of 

counting birds. A total of 257 transects were surveyed across the four habitats: 21 sites in improved 

grassland, 23 sites in wet grassland, 23 sites in raised bog and 24 sites in blanket bog. These data were 

used to assess the importance of peatland and grassland habitats in Ireland, and the influence of forest 

proximity, for common European birds and for birds of conservation concern.  

 

Data from these bird surveys together with data from the CORINE land cover inventory and from the most 

recent bird atlas for Britain and Ireland (2007-2011), were modelled to identify the impacts of 

afforestation under a number of future scenarios and to identify policy options to maximise the 

environmental benefits of forest expansion. Bird community, abundance and density data were used to 

predict the effects of increasing afforestation under four scenarios: 18% forest cover by 2046 planted on 

agricultural land; 18% forest cover by 2046 planted on open land; 14% forest cover by 2046 planted on 

agricultural land; and 14% forest cover by 2046 planted on open land. 

 

Archived data on Merlin breeding across the island of Ireland were collated and analyzed to reveal 

patterns in the breeding biology of this bird species in relation to forested habitats in Ireland.  

 

The preliminary findings and recommendations arising from this research project were presented at a 

workshop which was open to all stakeholders and at which the practical implications of the preliminary 

recommendations were reviewed. The outcomes of this workshop were used to further refine the final 

project recommendations.  

 

 

3. Research Achievements/Results  
Investigation of the potential conflict between afforestation and birds of conservation concern in Ireland 

revealed that 13 of the bird species studied were particularly vulnerable to forest expansion. Between 

2008 and 2012, the observed 6% increase in forest cover in Ireland was spread across almost the entire 

country and significantly overlapped with the distributions of the seven groups of birds studied. The 

overlap between recent forest planting and individual species’ distributions ranged from just 6% of a 

species range experiencing some level of afforestation in the case of twite (Carduelis flavirostris), to as 

much as 94% of a species range in the case of the hen harrier (Circus cyaneus).  

 

Research on the perception of forest expansion and management revealed that the general public are 

less positively disposed to coniferous forest expansion than are forestry professionals, and place less value 

on timber products and greater value on wildlife. No differences were found between urban and rural 

dwellers. In terms of future forest management, the main priorities for all survey respondents were to 
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manage the forest estate to encourage wildlife to prosper and for the improvement of air and water 

quality.  

 

Investigation of bird communities in improved grassland, wet grassland, raised bog and blanket bog found 

that bird species richness and density were highest in wet grassland and lowest in blanket bog. When 

grouped according to their habitat use, the richness and density of open-habitat birds were highest in 

raised bog and the richness and density of forest birds were highest in wet grassland. Wet grasslands were 

particularly important for migrant birds and bogs were found to be most important for red-listed birds. 

Forest proximity was found to positively impact total bird species richness, but had no effect on total bird 

density. The effect of forest proximity on some bird groups did, however, vary across the habitat types 

included in this study. Lower densities of the open-habitat birds and red-listed species birds and higher 

richness of the forest birds and green-listed birds were recorded closer to forest.  

 

Models of the response of bird species assemblages to forest expansion in Ireland under a number of 

scenarios revealed that increasing forest cover would have a significant effect on the composition of bird 

communities, and on individual bird species. For five of the six species of conservation concern in this 

study, further forest expansion is likely to negatively affect future abundances. However, some of the 

green listed and common species are also predicted to decline if forest cover exceeds 14%. The impacts 

were predicted to be greatest if future planting takes place on agricultural habitats. Data from habitat 

specific modelling studies revealed that the populations of the 18 species may change by less than 0.5% 

up to as much as 28% under likely future afforestation scenarios. 

 

We compiled the largest and longest running dataset on Merlin nest sites and breeding success in Ireland 

to examine long-term trends in their breeding performance, and to identify their habitat and nest site 

selection in forested landscapes. In the absence of a systematic survey and targeted monitoring of Merlin 

in Ireland, this study significantly adds to the knowledge of Merlin ecology in Ireland, providing new data 

on long-term trends in breeding performance and detailed information on Merlin habitat and nest site 

selection. Merlin had a breeding success rate of 74%, and a productivity of 2.1 young per breeding attempt 

between 1982 and 2014. Breeding parameters remained relatively constant over the 33 year study period. 

The proportion of moors and heathland, peat bogs and natural grasslands were greater surrounding 

Merlin breeding territories than in the wider landscape, demonstrating positive selection for these land 

uses. The majority (99.5%) of Merlin nest sites were located in trees, with a positive selection for conifer 

plantations, which accounted for over 12 times more nest sites than might be expected. Moors and 

heathland were strongly selected as an adjacent land use to nest sites. Most nests were located within 

10m of the forest edge, and in forests aged between 31 to 40 years. This study concludes that Merlin 

breeding performance indicates no long term effects of increased afforestation on the ability of the 

species to reproduce, however their nesting ecology make them vulnerable to disturbance from forest 

operations, which requires mitigation.  
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Based on the research findings and consultative review with stakeholders the following 
recommendations were derived: 
1. An Integrated Land Use Policy that is habitat-based at a national level is required to inform 

afforestation planning in Ireland. Regular reviews should be undertaken by a range of stakeholders 
to allow for evolution of priorities over time. 

2. A closer match between Ireland’s afforestation targets and habitat availability, recognizing 
competing land-use targets, Government policies and cross-compliance factors, is required. A 
mapping exercise should be undertaken to produce a forestry targeting map. 

3. High quality data on vulnerable habitats and bird species (including high resolution habitat data) is 
required to inform afforestation site selection and the license application process. This data should 
be based on multi-disciplinary dialogue, systematically collated, validated and centrally archived.  

4. A review of forest management and policy in areas with conservation designations or proposed 
designations incorporating information on the location, extent and composition of existing forest is 
required. 

5. Public engagement with forest management should reflect input across all stakeholder groups, and 
can be enhanced by improving the communication between Government agencies and the 
stakeholder community, particularly in relation to sharing expert knowledge. 

6. A nationwide inventory of scrub habitat should be undertaken to inform decision making.  
7. Priority setting for afforestation should recognize that outcomes vary according to preceding 

habitat type. 
8. Existing datasets on bird distributions and landscape scale breeding bird surveys should be 

examined as part of screening and site selection process to determine the value of individual sites 
for BoCCI (Birds of Conservation Concern in Ireland) species and to inform sustainable afforestation. 

9. Landscape scale habitat configuration and plantation patch size and shape should be used to inform 
afforestation site selection and the license application process. Further research on predation risk 
in relation to forest characteristics is required to underpin this recommendation. 

10. Policy and incentive schemes should aim to optimize the locations of new forest planting, targeting 
the most appropriate areas in terms of habitat and species conservation, and incorporating 
information on the location of existing forests. 

11. Appropriate measures to protect farmland birds should be included in afforestation policy, taking 
into consideration previous planting trends in other sensitive habitats. 

12. A ‘red zone’ approach should be adopted for all known Merlin nesting territories to avoid negative 
impacts during the breeding season. This could be flexible to allow for annual variation and the 
scale should reflect the proportion of Merlin nests that are not monitored. 

13. Defined survey guidelines for breeding Merlin should be developed and a strategic survey of Merlin 
particularly within the SPA network should be conducted to provide baseline data to inform 
appropriate forest management. 

14. Breeding Merlin surveys should be required to inform the license application process for all forest 
operations within the SPA network, within suitable habitats within the Merlin range and in other 
sites of national importance. 

15. Specific research should be undertaken to determine the use of forests and other habitats by 
Merlin and to inform appropriate forest policy regarding the extent and management of forests 
optimal for Merlin conservation. 

16. The ‘Areas of Biodiversity Enhancement’ protocol within Merlin SPAs should be reviewed with 

respect to the specific ecological requirements of Merlin, in order to effectively target Merlin 

conservation objectives within these areas. 
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4. Impact of the Research 
Effective sustainable forest management must be underpinned by relevant, up-to-date research. The 

research conducted through this project has significantly increased the state of knowledge in the area of 

environmentally sound forest expansion which is vital for forest policy and for the sustainable use of 

forests for biodiversity. This project has also made an important contribution to national and international 

studies. The end of project workshop brought researchers together with practitioners and policy-makers 

to review the challenges of maintaining and enhancing biodiversity in our forests in the context of the 

project findings and to formulate practicable recommendations based on the findings thus engaging 

stakeholders and creating impact. The involvement of stakeholders and the public was integral to the 

research and all researchers were invited to input to the design of the research project as well as the 

formulation of the practical recommendations arising. Furthermore the awareness of the public has been 

enhanced by engaging with them throughout this research.  

 

This project contributed to capacity building in this field and produced one highly qualified masters 

individual and one highly qualified post-doctoral researcher who have found employment within the 

sector in Ireland, thus impacting directly on the career development of the research team members and 

the capacity for research and education at the partner organizations.  

 

The findings of the project are directly applicable to forest policy formation and the regulation of 

afforestation in Ireland. Through the provision of scientific evidence and increased awareness among 

stakeholders of the relationship between conservation and afforestation the findings of this research will 

provide support for sustainable growth in the Irish forestry sector over the coming years. The forestry 

sector currently contributes more than €2 billion annually to the Irish economy and growth in this sector 

is limited by precautionary restrictions imposed in relation to the environmental objectives particularly 

relating to the Birds and Habitats Directives. The outputs of this project will directly support sustainable 

development of the forestry sector. Economic benefits may also derive from future research collaboration 

and increased international profile resulting from the project. 

 

The study of Merlin addresses significant knowledge gaps in relation to their ecology in forested 

environments which need to be filled to adequately inform conservation and forest policy. New data 

derived through this study on Merlin nest and habitat selection will be used to inform appropriate forest 

policy in the Irish context and also internationally to mitigate negative impacts to breeding Merlin from 

forest operations. This data benefits a range of end users to facilitate the development of sustainable 

forest policy which is compatible with Merlin conservation and our obligations under the EU Birds 

Directive, which includes the Forest Service of the Department of Agriculture, Food and the Marine, the 

National Parks and Wildlife Service and conservation organizations. As a direct output of this study, a 

greater knowledge of Merlin ecology within forest landscapes will facilitate the development of efficient 

survey methods to increase survey standards and requirements for determining Merlin occupancy on a 

site by site basis to identify and mitigate the effects of activities which have the potential to impact the 

population. This data will benefit researchers, conservation organizations, environmental consultants and 

the National Parks and Wildlife Service and will inform forest policy and management and facilitate the 

development of conservation strategies for this species. 
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Environmental policy and planning decisions will be informed by the research outputs and the 

management of forests improved. In time, the research conducted during this project will contribute to 

the forestry sector in Ireland, its sustainability, economic and societal contributions. This will be followed 

up into the future as the project team continue to disseminate the project findings.  

 

 

4(a) Summary of Research Outcomes 

(i)  Collaborative and Industry links developed during this research 
Extensive collaborations were formed as part of this task. Collation of existing data on Merlin resulted in 

the creation of links with a range of researchers, combining data from seven separate studies over the 

period 1982 – 2014. This network worked to achieve a shared objective of increasing our understanding 

of Merlin ecology in forested environments with the findings submitted to a peer-reviewed journal. This 

involved collaboration and effective communication with researchers in BirdWatch Ireland, University 

College Cork and the National Parks and Wildlife Service, all of which are authors on the end publication. 

The preliminary findings of this task were also disseminated to relevant stakeholders (forest sector e.g.) 

within the ADAPT project workshop in June 2015 which informed the outputs of this task.  

 

(ii)  Outcomes where new products, technologies and processes were developed 

and/or adopted  
Not applicable. 
 

(iii) Outcomes with economic potential  
Not applicable. 
 

(iv) Outcomes with national/ policy/social/environmental potential 
The environmental performance of the forestry sector in Ireland, and internationally, will benefit from 

the outputs of this study. The research conducted through this project has contributed to scientific 

knowledge which will inform future policy to improve environmentally sustained development of the 

forestry sector which in turn will benefit the international competitiveness of this sector.  

 

 

4 (b)  Summary of Research Outputs 

(i) Peer-reviewed publications, International Journal/Book chapters. 
Corkery, I., Keating, U., Lusby, J., Irwin, S., Quinn, J., O’Halloran, J. (In prep). Forest management and 

expansion: knowledge and attitudinal differences among stakeholder groups in the context of 
increasing private forest ownership. In Prep.  

Corkery, I., Irwin., Quinn, J.L., Keating, U., Lusby, J., O’Halloran, J. (In prep). Identifying the potential for 
conflict between changing patterns of afforestation and birds of conservation concern. In prep.  

Corkery, I., Irwin, S., Quinn, J., Keating, U., Lusby, J., O’Halloran, J. (In prep). Modelling changes in species 
abundance in response to projected afforestation. Submitted to Oecologia.  

Keating, U., Corkery, I., Lusby, J., Irwin, S., Quinn, J., O’Halloran, J. (In prep). The importance of peatland 
and grassland habitats for common European birds and birds of conservation concern. In Prep.  

Keating, U., Corkery, I., Lusby, J., Irwin, S., Quinn, J., O’Halloran, J. (In prep). The influence of mature 
forest plantations on bird communities in adjacent agricultural and peatland habitats. In Prep.  
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Lusby, J., Corkery, I., McGuinness, S., Férnandez-Bellon, D., Toal, L., Norriss, D., Breen, D., O’Donaill, A., 
Clarke, Irwin, S., Quinn, J., O’Halloran, J. (In prep). Breeding ecology and habitat associations of 
Merlin Falco columbarius in forested landscapes. Submitted to Bird Study. 

 
 

(ii) Popular non-scientific publications and abstracts including those presented 

at conferences  
Corkery, I. (2015). Predicting the likely impacts of future afforestation on birds of conservation concern. 

3rd European Ecological Federation Conference, Rome 21-25 September 
Corkery, I., Keating, U., Lusby, J., Irwin, S., Quinn, J., O’Halloran, J. (2015). Overlap of afforestation and 

birds of conservation concern on farmland habitat. Farmland Conservation with 2020 Vision: 
Teagasc Biodiversity Conference, Laois 21-22 October. 

Keating, U., Corkery, I., Lusby, J., Irwin, S., Quinn, J., O’Halloran, J. (2015). Where are the birds of open 
habitats? Abundance, diversity and afforestation. Environ 25: Sustainability and opportunities for 
change. 25th Irish Environmental Researchers Colloquium. Institute of Technology Sligo, 8-10th 
April 2015. 

Keating, U. (2015). How logging bird songs can help in the conservation of threatened wildlife. Evening 
Echo, September 1st 2015.  

Keating, U. (2015). Where are the birds and how are they affected by forests? Science For All 2015, 
University College Cork, 25 March 2015. Finalist.  

Lusby, J. (2016). Breeding ecology and habitat use of Merlin in Ireland. The Irish Raptor Study Group 
Conference, Dublin 30 January 2016. 

Lusby, J. (2016). Merlin Ecology in Ireland. Wings magazine, Issue 79, Spring 2016. 
 

(iii) National Report 
 

(iv) Workshops/seminars at which results were presented  
Public workshop: Forest expansion and management measures to protect habitats and species. ADAPT 

research project workshop and consultation. Environmental Research Institute, University College 
Cork. 36 June 2015. 

 

(v)  Intellectual Property applications/licences/patents 
 

(vi) Other 
Keating, U. (2016). Exploring the relationship between bird conservation and afforestation in Ireland. MSc 

thesis, University College Cork.  
 
 
 

5. Scientists trained by Project 

 

Total Number of PhD theses:       __0__ 

 

Please include authors, institutions and titles of theses and submission dates.  If not 

submitted please give the anticipated submission date 
 

Total Number of Masters theses:       __1__ 

 
Keating, U. (2016). Exploring the relationship between bird conservation and afforestation in Ireland. MSc 

thesis, University College Cork. Submitted March 2016. 
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Please include authors, institutions and titles of theses and submission dates.  If not 

submitted please give the anticipated submission date 
 
 

6. Permanent Researchers  

 

Institution Name Number of Permanent staff 

contributing to project  

Total Time contribution (person 

years) 
University College 
Cork 

1 0.12 

   

   

Total 1 0.12 

 

 

7. Researchers Funded by DAFM 

 

Type of Researcher Number Total Time contribution (person 

years) 

Post Doctorates/Contract 

Researchers 

11 3.8 

PhD students 0 0 

Masters students 1 1.5 

Temporary researchers   

Other   

Total 12 3.5 

 

 

8. Involvement in Agri Food Graduate Development Programme 

 

Name of Postgraduate / contract 

researcher 

Names and Dates of modules attended 

  

Not applicable.  
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9. Project Expenditure 

 

Total expenditure of the project:     €225,217.96 

 

Total Award by DAFM:      €201,509.00 

 

Other sources of funding including benefit in kind and/or  

cash contribution(specify):      €11,010.25 

(benefit in kind, UCC) 

 

 

Breakdown of Total Expenditure 

 

 

 

10. Leveraging 

Summarise any additional resources’/funding leveraged by this award from other sources 

i.e. Additional Staff, National/EU funding secured, EI Commercialisation Fund  
Not applicable. 
 
 

 

11. Future Strategies  
This research project has produced a number of new findings on the interaction of afforestation and 

conservation in Ireland. A number of publications are currently under review for publication in scientific 

journals and the research team will continue to work into the future to ensure that all findings are 

published in peer reviewed journals. Other dissemination work will also continue to share the findings 

with the academic community, practitioners and policy makers. 

Category UCC 
BirdWatch 

Ireland 

Name 

Institution 3 

Name 

Institution 4 
Total 

Contract staff 0 23,100.96   23,100.96 

Temporary staff 0 0   0 

Post doctorates 106,849.19 0   106,849.19 

Post graduates 35,539.94 0   35,539.94 

Consumables 973.79 111.17   1,084.96 

Travel and 

subsistence 
3,833.98 1643.87   5,477.85 

Sub total 147,196.90 24856.00   172,052.90 

Durable 

equipment 
0 0   0 

Other 1,549.19 0   1,549.19 

Overheads 44,159.07 7,456.80   51,615.87 

Total 192,905.16 32,312.80   225,217.96 
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Future research priorities arising from this research project include: 

- Individual studies of bird species’ responses to forest expansion.  

- Nationwide mapping of land suitability for afforestation to support the achievement of forest 

expansion targets in balance with conservation.  

- Review of forest management and policy in areas with conservation designations or proposed 

designations incorporating information on the location, extent and composition of existing 

forest. 

- Nationwide inventory of scrub habitat.  

- Research on predation risk in relation to forest characteristics to inform afforestation site 

selection in terms of landscape scale habitat configuration and forest patch size.  

- Develop survey guidelines for breeding Merlin. 

- Strategic survey of Merlin across Ireland, particularly within the SPA network. 

- Determine the use of forests and other habitats by Merlin. 
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