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S U M M A R Y  
This collaboration between UCC, BirdWatch Ireland and Coillte, in conjunction with IRD Duhallow, 

explored archived and new Hen Harrier breeding ecology data to investigate the implications of forest 

management practices and climate change. Forest expansion across the Irish uplands has reduced the 

availability of open habitat for breeding Hen Harriers. Much of this has been afforested, including 52% of 

land within SPAs. Although they use forests in some areas, their reproductive output may be 

compromised in these landscapes.   

We found that they select nesting locations using a narrow range of habitat features and subsequent 

breeding success is influenced by climatic instability and high rainfall during the early breeding season. 

Detailed analysis of the 2015 Hen Harrier National Survey data revealed a strong influence of agriculture, 

forestry-related activities, predator activity and recreational activities within Hen Harrier territories with 

considerable scope for cumulative impacts.   

Nest camera data were used to describe parental behaviour for the first time and yielded new 

information on predation events. Fieldwork activities were evaluated and found to have no negative 

effects on nesting success. Researchers contributed to the Hen Harrier satellite tagging programme which 

has deployed 22 satellite transmitters on fledglings. A remote camera study identified a diverse predator 

community in young plantation forests. Prey groups in pre-thicket forests and open moorland were 

markedly different, with highest bird densities in moorlands and highest small mammal abundances in 

young forests. Expert consultation revealed that the current Irish Hen Harrier situation is alarmingly 

similar to recently extinct European populations and found that protected areas are only potentially 

effective when undertaken concurrently with pro-active targeted conservation actions. At a time when 

Irish uplands are under more anthropogenic pressure than ever before, this project provides support for 

planning and management measures to reduce the impact of pressures on Hen Harriers within forested 

landscapes. 
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Section 1  

Start Date 

01 March 2017 

End Date 

30 June 2019 

Select Research Programme 

CoFoRD 

Please select the appropriate TRL Scale 

TRL 3 

NRPE Priority area 

Sustainable Food Production and Processing 

Total DAFM Award 

€199,881.94 

Total Project Expenditure 

€193,914.78 

Rationale for undertaking the Research  

Though widely distributed across Ireland, Hen Harriers are amber-listed Birds of Conservation Concern protected by the EU Birds 

Directive, with a maximum estimated breeding population of 157 pairs in the Republic of Ireland. Six SPAs were designated in Ireland in 2007 and these must 

be managed to maintain suitable habitat for Hen Harriers. They typically use upland open habitats for nesting and foraging during the breeding season. 

However, previous research has identified a potential conservation conflict with maturing forests and canopy closure.   

  

Previous research at UCC has yielded considerable information on their breeding ecology which has informed conservation management. One finding of 

interest was that breeding output and subsequent recruitment of fledged young into breeding populations appeared to be sufficiently low in Ireland to be a 

cause for concern. Another study found a negative association between second rotation pre-thicket forest and breeding success, suggesting that while Hen 

Harriers may select forested habitats for nesting, they may be sub-optimal for breeding. The areas where Hen Harriers are now found in Ireland comprise a 

considerable amount of forest habitat. In this context, finding an appropriate balance between forest management, industry priorities and conservation is key 

for the long-term conservation of Hen Harrier populations.  

  

Appropriate forest planning and management can contribute towards effective conservation and help to contribute towards Ireland’s obligations under the 

Birds and Habitats Directives and wider obligations to society. This project explores the relationship between Hen Harrier breeding success and forest 

management practices in the face of climate change. 

Methodology 

Archived data were used to investigate the relationship between Hen Harrier breeding success and forest management practices. New data were collected on 

Hen Harrier vulnerability to predation and on avian and mammalian prey in forest habitats.   

  

Data from several archives were interrogated to identify the impact of a range of factors (habitat; forest age; site elevation; road density; wind farm presence; 

SPAs; and weather conditions) on nest location choice and breeding success. The frequency and co-occurrence of pressures on suitable breeding habitat was 

investigated using text-mining, statistical models and a clustering method.   

  

Archived nest camera data were used to investigate Hen Harrier activity patterns (adult attendance, incubation, brooding and prey delivery rates), nesting 

behaviours and interactions with predators. The influence of edge effects on predator communities was investigated using remote camera methodology to 

collect data on the predator communities in young commercial forest habitats.  

  

New data were collected on bird and small mammal prey abundance in young forests and open habitats using point count surveys for birds and live capture-

mark-recapture for small mammals. Twenty-two satellite transmitters were deployed on nestling Hen Harriers across Ireland in collaboration with IRD 

Duhallow and NPWS, to gather new ecological data. Some individuals have transmitted location data on a near daily basis for three years and this research will 

continue until 2021.  

  

Because of limitations of archived data, it was not possible to directly assess the effectiveness of the Red Zone approach employed by the forest sector to 

protect likely nesting habitat within the SPAs. Searches for information on alternative strategies highlighted the lack of literature in this field. Therefore, an 

expert knowledge approach was used to assess the effectiveness of different conservation measures. This project had a Stakeholder Consultation Group and a 

Scientific Steering Group, who reviewed the research to optimise the project outputs. 

Project Results 



This project used archived and original datasets on Hen Harrier breeding ecology in Ireland to investigate the conservation implications of forest management 

practices in the face of climate-change.  

Breeding success was compromised by the synergistic effects of climate and landscape composition and management, with evidence of co-occurring 

anthropogenic pressures at a regional scale highlighting the importance of considering cumulative impacts in conservation strategies.  

Breeding season nest camera data revealed decreased parental attendance once chicks were five days old, with highest daily activity rates recorded between 

08:00 and 19:00. Evidence of cannibalism, siblicide and depredation suggest lower prey availability and higher predation risk than elsewhere in the species’ 

range. Expert review indicated similar patterns between the Irish Hen Harrier population and recently extinct European populations. Proactive conservation 

actions with specific targets are considered the most effective conservation strategy across Europe.  

Contrasting patterns of Hen Harrier prey abundance were found between open-moorland and young forests, mediated by impacts of land-use on prey 

communities. A diverse predator community was recorded in young upland forests with important implications for nesting Hen Harriers.  

Targeted management of upland moorland, scrub and bog habitats to improve natural vegetation cover would benefit Hen Harriers, while forest planting in 

natural and semi-natural habitats suitable for Hen Harrier foraging and breeding should be avoided. Where forests do occur in Hen Harrier strongholds, 

strategic management should be undertaken to optimise the habitat for Hen Harriers (including strategic deforestation; selective clearfelling to create a semi-

structured age mosaic; and the restoration of typical upland open habitats). An inventory of upland habitats should be developed to inform habitat 

management and to identify areas for protection and deforestation. Deforestation should focus on known strongholds in the first instance and should include 

the removal of self-seeded coniferous trees from open habitats; removal of brash and standing deadwood to decrease mammalian predator occurrence; and 

retention of brash in foraging areas away from Hen Harrier nest sites.  

Recreation and forestry activities in Hen Harrier areas should be avoided during the breeding season, using targeted surveys to detect their presence. Effective 

early-stage identification of potentially damaging activities requires improved communication between relevant stakeholders.  

Future research should focus on the impacts of climate-change on breeding; winter ecology; predation reduction; prey availability and foraging success in 

different habitats; and habitat restoration. Long-term studies of nest-site faithfulness, assessment of the High Likelihood Nesting Areas approach to forestry 

disturbance, and of prey abundance under different forest management strategies should be initiated.  

Policy measures for Hen Harrier conservation should embrace focussed, adaptive, long-term solutions that reconcile human interests with biodiversity 

conservation. They should protect existing natural habitats suitable for Hen Harrier foraging and breeding (within and outside of protected areas) from 

afforestation and development; and aim to implement habitat management strategies on a site-by-site basis in already-afforested areas. Protected area 

designation should be combined with species and habitat management strategies and with programmes for continued assessment of conservation strategies 

to achieve an adaptive conservation approach, supported by research studies.  

Further information: www.ucc.ie/en/forestecology/research/shine 

Section 2 - Research Outputs 

 

Summary of Benefits / Improvements of Project Findings 

The conservation of Hen Harriers and their habitats is sometimes contrary to activities such as forest expansion and wind energy development, particularly in 

upland areas of Ireland. Effective conservation measures must be rooted in scientific knowledge, and research is required to provide the essential 

underpinning for conservation policy. This project was developed in response to 

requirements and knowledge gaps in the area of forest management for Hen Harrier conservation, where finding an appropriate balance between forest 

management, sectoral priorities and conservation is paramount.   

Six Hen Harrier SPAs are designated in Ireland and must be managed to maintain suitable habitat. However, 52% of land within these SPAs is currently 

forested, and this project is the first to provide scientific information on the impact of forest management activities on Hen Harriers. This project provides 

support for sustainable development of the forestry sector, which contributes more than €2.3 billion annually to the Irish economy and employs 12,000 people 

and is predicted to double in size in the next ten years. Economic benefits may also derive from future research collaboration and increased international 

profile resulting from the project.  

The findings have increased the knowledge base on the interactions between forest management and Hen Harrier conservation. The research findings are 

directly applicable to forest policy formation and the management of Hen Harrier habitats in Ireland and will benefit a range of stakeholders through the 

development of conservation policy that is compatible with sustainable development.   

This project produced one Masters student and two post-doctoral researchers thus impacting directly on the career development of the research team 

members and enhancing their capacity for research and education. It also adds value to and builds on the success of previous research conducted at UCC, 

working together with a variety of stakeholders to establish effective biodiversity conservation strategies. 

Summary of Staff Outputs 

Research Output Male Female Total Number 

 

Summary of Academic Outputs 

Research Outputs Total Number Details 

Publications in Peer 9 

Reviewed Scientific 

Journals 

The findings of this research project have been prepared as manuscripts for peer reviewed 

journals. Seven have already been published, one is in press and one is in preparation. 

Details below. 

    



Intellectual Property 

No Response 

Summary of other Project Outputs 

Project Outputs Details Total No. 

No Response No Response 0 

Potential Impact related to Policy, Practice and Other Impacts 

Impact Details 

Environmental Sustainability 
The outputs of this project will impact directly on the conservation of Hen Harriers in Ireland. This species is protected 

by the EU Birds Directive and Ireland is required to take measures to ensure its conservation. With 52% of the Special 

Protection Area covered in forest, this study has implications for forest management practices for Hen Harriers, stands 

to make a significant contribution to the development of policy and practices that are compatible with Hen Harrier 

conservation, where scientific evidence is required to underpin decisions in relation to the conservation of suitable 

habitat for. 

Dissemination Activities 

Activity Details 

Other Caravaggi et al. 2017. Quantifying habitat associations and factors affecting the breeding success of Hen Harriers Circus 

cyaneus in Ireland. 7th Irish Ornithological Research Conference. 25–26th November 2017, University College Cork.  

Fernández-Bellon, D. 2019. Hen Harrier ecology in Ireland: effects of upland afforestation and wind energy development. 

International Hen Harrier and Short-eared Owl meeting 2019. 20th – 22nd March 2019, Groningen, the Netherlands.   

Fernández-Bellon, D. 2019. Threats and conservation measures for Hen Harrier and Short-eared owl in Europe: Results 

from questionnaires. International Hen Harrier and Short-eared Owl meeting 2019. 20th – 22nd March 2019, Groningen, 

the Netherlands.  

Fernández-Bellon, D. 2020. Time for Europe-wide action to save Hen Harriers and Short-eared Owls. British 

Ornithologists’ Union Blog. Available at https://www.bou.org.uk/blog-fernandez-bellon-henharrier-short-eared-owl-

conservation.   

Fernández-Bellon, D. 2020. International initiatives are needed to protect Europe’s open country birds of prey. Cambridge 

Core Blog. Available at https://www.cambridge.org/core/blog/2020/08/21/internationalinitiatives-are-needed-to-protect-

europes-open-country-birds-of-prey.  

McCarthy et al. 2018. The predators and prey of Hen Harriers (Circus cyaneus) in pre-thicket commercial forests. Frontiers and 

Horizons in Ecology. 1st-2nd November 2018, Queens University, Belfast. Poster presentation.  

McCarthy et al. 2019. Young commercial forests as a habitat for the hen harrier (Circus cyaneus): 

selection of a suboptimal habitat? Environ 2019: Engagement for Climate Action. 15th – 17th April 2019, Institute of 

Technology Carlow. Winner of best biodiversity presentation.   

ITGA, 2019. Hen Harrier project at UCC seeks to understand how forest management practices can impact on breeding 

success. Irish Timber Growers Association Newsletter Spring 2019.  

BirdWatch Ireland, 2020. Protected areas alone are not enough to save Europe’s Hen Harriers and Shorteared Owls. 

https://birdwatchireland.ie/protected-areas-alone-are-not-enough-to-save-europes-henharriers-and-short-eared-owls. 

 
Knowledge Transfer Activities 



Identify knowledge outputs generated during this project. A number of key findings were generated during this project related to each of 

the project Tasks, all aimed at directly supporting environmental 

policy in relation to Hen Harrier conservation. These are described in detail in 

Section 1. 

Identify any knowledge transfer activities executed within the project. 

 

All members of the research team were involved in knowledge transfer 

activities during this project. Knowledge transfer activities were aimed at 

transferring the knowledge outputs of the project to potential users including 

policymakers, practitioners, other researchers and wider society. This included 

the development of a project website to share the research progress and 

findings publically.  

Nine peer-reviewed international publications were generated by project 

researchers (https://www.ucc.ie/en/forestecology/research/shine/). Details 

are provided in Section 3. All of these are available for download on the 

project website. Research outputs were further disseminated to a wide 

audience of potential end users via presentations at a number of conferences. 

Details are provided in Section 2.   

The collaborative nature of the project promoted the transfer of knowledge 

and created linkages between the research project and end-users including 

National Parks & Wildlife Service, BirdWatch Ireland, Coillte and IRD Duhallow. 

Collaboration between UCC and BirdLife in the Netherlands and the Dutch 

Montagu’s Harrier Foundation were initiated directly as a result of this project. 

List any impacts resulting from the knowledge transferred during the 

project. 

 

Furthermore, a Stakeholder Consultation Group was convened at the outset of 

the project to create a forum for regular information sharing, consideration of 

a broad range of views and issues relevant to the SHINE research project, and 

dissemination of the project findings directly to key stakeholders including the 

Forest Service, Irish Raptor Study Group, Golden Eagle Trust, Irish Timber 

Growers Association and British Trust for Ornithology.   

The project findings directly support forest policy formation, forest 

management practices and the regulation of afforestation in Ireland. The 

generation of scientific evidence and increased awareness among 

stakeholders of the interaction between Hen Harrier conservation and forest 

management practices provides support for sustainable growth in the Irish 

forestry sector. This project makes an important contribution to both national 

and international studies on land-use change and birds of conservation 

concern. The outputs will directly inform the Hen Harrier Threat Response 

Plan which is currently in preparation and inform improved fieldwork 

standards to ensure that this vulnerable species can be effectively studied 

without negative impacts. 

 

Section 3 - Leveraging, Future Strategies & Reference 

Leveraging Metrics 

Type of Funding 

Resource 

Funding € Summary 

Other €0.00 
Funding has been secured from NPWS to convert the MSc study in this project to a PhD project 

on 'The importance of winter ecology for the conservation 

management of Hen Harriers (Circus cyaneus) in Ireland'. This additional research capacity will 

facilitate the broadening of this study to include the over-wintering, or non-breeding, ecology 

of the Hen Harrier and to focus on analysis of data collected from satellite tags deployed on 

Hen Harriers in Ireland since 2016. 

Future Strategies 

Work will continue to ensure publication of the final two manuscripts arising from this research. The follow up project, funded by NPWS, is due for completion 

in 2021 and will inform existing gaps in knowledge particularly in relation to Hen Harrier movement and over- winter ecology to support national conservation 

measures. 



Project Publications 

1. Caravaggi et al. 2019. Factors influencing Hen Harrier, Circus Cyaneus, territory site selection and breeding success. Bird Study 66(3): 

366-377. https://bit.ly/2QFUPGs   

2. Caravaggi et al. 2020. Anthropogenic pressures within the breeding range of the Hen Harrier (Circus cyaneus) in Ireland. Bird Study66(4): 461-471. 

https://bit.ly/32EH6oN   

3. Caravaggi et al. 2020. Forest management and Hen Harrier Circus cyaneus conservation in Ireland. Irish Birds 42: 1-12. 

https://bit.ly/2QEAd19   

4. Fernández-Bellon et al. 2018. Video evidence of siblicide and cannibalism, movement of nestlings by adults and interactions withpredators in nesting Hen 

Harriers. Journal of Raptor Research 52: 393-399. https://bit.ly/34O3AGp   

5. Fernández-Bellon et al. 2017. Activity patterns of breeding Hen Harriers Circus cyaneus assessed using nest cameras. Bird Study 64: 557561. 

https://bit.ly/2QDszE2   

6. Fernández-Bellon et al. 2020. Expert knowledge assessment of threats and conservation strategies for Hen Harrier and Short-eared Owlacross Europe. Bird 

Conservation International. https://bit.ly/2EQ7tjr   

7. McCarthy et al. In prep. The abundance and activity of predators associated with upland commercial conifer plantations andimplications for the 

conservation of ground-nesting birds.  

8. McCarthy et al. In press. Composition and abundance of bird and small mammal communities in upland open habitats and early coniferforests.  

9. Wilson et al. 2017. The effects of fieldwork on Hen Harrier Circus cyaneus breeding success. Irish Birds 10: 457-462. 

https://bit.ly/2GeUSa7 

 


