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Solutions for CSES 

1. Too little sand

2. Too much sand

3. Invasive species

4. Loss of heritage

5. Tourism 

6. Flooding

7. Wildfire

Degraded sand dunes have been restored and have become more biodiverse as a result of 

marram planting (with help from NGO Clean Coasts) and controlled access. 

MCA volunteers have secured funding (through Kerry County Council (KCC) and National 

Parks & Wildlife Service (NPWS)) for and erected dune fencing to restrict access and allow 

the dune species to survive without human interference. Signage has been erected to appeal to 

visitors to use official paths and official camp sites.

Enablers: MCA became a Clean Coasts group; MCA organized community training events; 

MCA sourced local funding for trowels and signage; MCA purchased and erected fencing

to protect NbS areas; Wide participation of schools, other groups & full spectrum of 

community.

Barriers: MCA had to  identify and self-fund the fences and source expertise to install; 

Continued maintenance by MCA volunteers multiple times each year; 

State agencies should have more resources to manage coastal SACs.

2023

NbS can be good…but need to be managed!

CSES: 
Coastal Socio Ecological Systems
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Streamer corridor: sand drift is one facet of wind-induced hazardsCSES: 
Coastal Socio Ecological Systems

NbS can be good…but need to be managed!



In Ireland, a total of 1.9 million people live within 5km of the coast, representing 40% of the 

population and 40,000 people live less than 100m from the coast (CSO, 2019).

European classification scheme (Coastal NUTS III) over 94% of the island can be considered 

a coastal zone. 

Estimated increase in population of 1 million people by 2040. 

dune slacksPressures on CSES 

1. Too little sand

2. Too much sand

3. Invasive species

4. Loss of heritage

5. Tourism 

6. Flooding

7. Wildfire

Bufo calamita (Natterjack toad)

October 2003 June 2009 May 2016 May 2019 June 2023

Ms. Helenka Harmon, MSc

Area 1. October 2003: 64,599m2 (16 acres); June 2023: 113,377m2 (28 acres)

Areas 1,2 & 3: Expanded area 98% (2003-2023)

Positive effects:

1. Stabilise shifting dunes.

2. Control access.

3. Provide breeding habitat, 

shelter, and food for birds.

4. Increase microfaunal 

abundances.

Negative effects:

1. Replacing/displacing rare, native plant species.

2. Decreasing species-richness of community.

3. Change (increase) nutrient content of dunes.

4. Facilitating establishment of other invasive woody plants.

5. Difficult to control once established.

6. Causing the sensitive floral seed banks to expire.

toadlets

Sea Buckthorn (Hippophae Rhamnoides) is dark greens/brown colour surrounded by dune 

marram grasses. Anecdotal evidence from local farmers and NPWS staff suggests that 

Hippophae rhamnoides was planted some time in the 1960s by Kerry County Council to 

combat dune erosion. 

Sea Buckthorn (Hippophae Rhamnoides) 

NbS can be bad…if unmanaged!



Six-spot Burnet 

Moth

Common Blue

Butterfly

Natterjack Toad

Maharees tombolo, Co. Kerry

“After all this effort over several years by so many people, and despite much 

progress,  ultimately the community still feels like they have failed to deliver 

their objectives and safeguard themselves for the long-term. Lack of a joined-

up, cross-agency solution-focused approach is key to these poor outcomes.” -

MCA

Temporary car park Wild camping enforcement  & SAC awareness Heritage promotion Heritage promotion Heritage promotion

Wildfire intervention in summer 2023

3 acres of burned dune

Wildfire intervention in summer 2023

Biodiversity promotionBiodiversity promotion Biodiversity promotion Biodiversity promotion

Biodiversity promotion

https://www.facebook.com/permalink.php?story_fbid=pfbid0SQAuL9SZso8oSEYs5VPisScQkmtN1ShbkDmywkUkDvg3mbWgyHfTUveQZcWZhce4l&id=100064712855131&mibextid=zDhOQc








Source: The Kerryman, 7 January 1949

‘Planting sandrush at Stúaic Bhán’

Source: Maharees Conservation Association

30 July 2020 ‘Planting sandrush at Stúaic Bhán’

Source: Bill Doyle, Island Funeral; 

Location: Inis Oírr , 30 June, 1965
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Nature-based solutions:

defining the concept for coastal and marine environments

1. January 2023 Workshop

• Questionnaire analysis

• Identify key practitioners

16 participants 

12 organisations

2. January-July 2024: Interviews & desktop research

• Interview key practitioners

• NbS typology

• Cost-benefit analyses of NbS

• Enablers and barriers to implementing 

   NbS at scale

Desktop study (January to June 2024):

Roadmap to implement Nature-Based Solutions in coastal and transitional waters in 

Ireland
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Nature-based solutions:

defining the concept for coastal and marine environments

NbS defn. “actions to protect, conserve, restore, sustainably use and manage natural 

or modified terrestrial, freshwater, coastal and marine ecosystems, which address 

social, economic and environmental challenges effectively and adaptively, while 

simultaneously providing human well-being, ecosystem services and resilience and 

biodiversity benefits.”              - United Nations Environment Assembly, March 2022

Or, more simply, Working with Nature and People for Nature and People.

Blue carbon defn. Blue carbon (BC) is the carbon accumulating in tidally influenced 

vegetated coastal and marine ecosystems such as tidal wetlands (saltmarshes) and 

seagrass meadows. This includes the carbon stored in sediments and soils, water, living 

biomass and non-living biomass. 

Source: Shafiee (2021) 

Ecosystem Services defn. Marine ecosystem services (ES) are provided by the processes, 

functions and structure of the marine environment that directly or indirectly contribute to 

societal welfare, health and economic activities “ Norton et al., 2018).

Or, more simply, ES are the benefits that Society receives from Nature and Nature’s 

contributions to people.



250 saltmarshes 191 sand dunes 

Source of maps: 

The Coastal Atlas of Ireland (2021)

Editors: Robert Devoy; Val Cummins; Barry Brunt; 

Darius Bartlett & Sarah Kandrot

200 transitional 

(estuary) waters 

 

118 coastal 

lagoons

Source of map: 

Blue carbon and marine 

sequestration in Irish waters 

and coastal habitats 

(Cott et al., 2021)

c.62km2

to 300km2

Seagrass

Kelp 1
Nature-based solutions:

defining the concept for coastal and marine environments

Source: 

Schoenrock et al., 2020

NbS potential in Ireland is significant in our coastal and transitional waters.



TYPOLOGY

1. LOCATION

2. ORGANISATION 

3. ECOSYSTEM TYPE 

4. OBJECTIVES

5. SERVICES DELIVERED 

6. BIODIVERSITY VALUE

7. BENEFICIARIES

8. AREA

9. COST
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Nature-based solutions:

the use of NbS in Ireland



TYPOLOGY

1. PROJECT NAME / LOCATION

2. ECOSYSTEM TYPE 

3. ORGANISATION 

4. OBJECTIVES

5. CLIMATE CHANGE TARGET

6. SERVICES DELIVERED 

7. BIODIVERSITY VALUE

8. BENEFICIARIES

9. TYPE OF NBS

10. AREA

11. COUNTY

12. AREA

13. COST
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Nature-based solutions:

the use of NbS in Ireland



Rogerstown 
Estuary

Managed realignment
 site to create wetland

Project name: Managed realignment using wetland restoration

Project lead: Fingal County Council

Project background: Turvey Island Nature (County Dublin) is a 220-acre local authority owned park 

that was bought in the 1970's. At the time of purchase, Turvey Island had no freshwater habitats and 

no wetlands. In 2015, a 1.4-km section of a 1.5-m-high levee was intentionally removed for the 

purposes of habitat creation and restoration of the natural hydrology. No new levee was constructed to 

the rear of the site; instead, the rising topography of the nature reserve has been allowed to restrict 

flood waters. Subsequently, drains were blocked to enhance the restoration of the wetlands. Hans 

Visser, Biodiversity Officer at Fingal County Council said the transformation “didn't cost a lot and in the 

main it was a case of leaving nature to its own devices….. and this is a model that can be replicated 

anywhere else in Ireland”. The original farmland is now an area of grasslands, wetlands, forestry, 

wildflowers and other habitats. The Turvey Island Nature Reserve now delivers substantial ES’s. 

Source: birdingplaces.eu

Nature-based solutions: managed realignment of tidal wetlands (saltmarshes).

















“17% of our estuarine and coastal water bodies assessed were in unsatisfactory 

condition for nitrogen…The elevated levels of nitrogen in our waters are found mainly 

in the east, south east and south of the country and are too high to support good water 

quality in our estuaries. This is primarily attributable to intensive agricultural activities 

on freely draining soils in these areas. “ (p.3)

(Nitrate) levels remain too high to support good biological quality, especially in our 

estuaries and coastal waters.” (p.10) 

“These losses of nutrients damage the ecology of our rivers and 

lakes, and make their way into the marine environment, putting 

continued pressure on our estuarine and coastal waters. We will 

not see an overall improvement in water quality, or meet our water 

quality objectives, until nutrient levels reduce. There is no 

indication as yet that this is happening.” (p.23)

3
Nature-based solutions:

we need to adjust traditional enabling structures to foster NbS 











Identify research gaps; address skills needs; 

biodiversity and ecosystem data and 

monitoring; recognising, measuring and 

valuing natural capital.

The BWG + cross-Government bodies will 

examine interlinkages between policies and 

departmental actions and the resources 

required to deliver on those actions; 

Awareness-raising across Society.

Recognise and secure the ecosystem 

services that nature provides, with a particular 

focus on tourism, heritage and language. 

Embed biodiversity in planning + best-practice 

principles such as green infrastructure and 

nature-based solutions.

Address freshwater, marine, agricultural and 

forestry challenges, as well as genetic 

diversity and invasive species. Protection and 

restoration of designated areas and species; 

Restoration of degraded ‘less resilient’ 

habitats.

All-island approach to support research 

networks and tackle invasive alien species. 

Financial aid & knowledge sharing to LDCs 

and SIDS; strengthen Ireland’s contribution 

to international biodiversity initiatives and 

science and data (IPBES; EU Biodiversity 

Platform).

• Too many bodies responsible for 

managing/licensing/consent in coastal 

/ocean activities

• Resource Local Authorities (€; experts) 

• Link LA biodiversity & climate offices

• Prioritize NbS within LA policy and 

budgets

• Link policies of NPWS, OPW, and other 

relevant NbS stakeholders

• Create an NbS Data Hub / Think Tank

• Map/protect Accommodation Space

• Genetic diversity / genome pool

• Remove confusion of how N2000 

site are managed; Plans for non-

protected areas

• Active vs. passive restoration 

decisions (e.g., MPA’s)

• Suitability maps for each NbS 

ecosystem

• Ground truth maps using EO and 

statistical relationships (functional 

traits vs environmental gradients)

• Define ES framework (linked to 

catchment-based ES)

• Identify, map and value NbS 

Ecosystem Services / Natural 

Capital

• Monitor ES like assets 

(appreciating/depreciating?)

• Catchment-scale approach 

remains elusive but is critical

• NbS trained geomorphologists, 

ecologists, and economists

• Reduce CSES pressures from 

tourism (Failte Ireland)

• Four strands are intertwined for 

NbS: biodiversity; economic; 

heritage; education

• Catchment flood management is 

impacting water quality

• Land stacking (community 

engagement; changing amenity 

use; ES benefits)

3
Nature-based solutions:

we need to adjust traditional enabling structures to foster NbS 

• Establish standards in NbS 

monitoring (e.g., ecology; 

geomorphology; invertebrates)

• Need data on coastal and ocean 

processes (e.g., sea level rise)

• Support international funding 

initiatives (Shared Island)
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Nature-based solutions:

learn from (inter)national best practice and new research



University
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test

May-June 2024

13 authors; 11 countries
Sebastian Villasante, University of Santiago de Compostela, Spain

Kristin Richter, NORCE Norwegian Research Centre, Norway

Jennifer Bailey, Norwegian University of Science and Technology, Norway

Thorsten Blenckner, Stockholm Resilience Centre, Sweden

Eugene Farrell, University of Galway, Ireland

Remi Mongruel, Ifremer, France

Karen Timmerman, Technical University of Denmark, Denmark

Tjeerd Bouma Royal, Netherlands Institute for Sea Research, The Netherlands

Donata Melaku Canu, National Institute of Oceanography & Applied Geophysics, Italy

Margaret Chen, Vrije Universiteit Brussels, Belgium

Liam Lachs, Newcastle University, UK 

Andres Payo, British Geological Survey, UK

Isabel Sousa Pinto, University of Porto, Portugal 



The conference will be an opportunity 
for stakeholders to consider the 
issues alongside key policy officials 
who are due to attend from DAFM; 
Met Éireann; NPWS; DHLGH; DAERA, 
NI; and DfE, NI.

= Policy Forum for Ireland
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ofGalway.ie

Thank you

I would like to recognize collaborations with colleagues & funding agencies

Thank you to the funding agencies and collaborators

adaptive learning, increasing scientific knowledge, 

effective adaptation and mitigation measures, and 
other choices that reduce risks

insufficient mitigation, maladaptation, failure to learn and use 

knowledge, and other actions that lower resilience; and they can be 

irreversible in terms of possible futures.

climate change, climate variability, land-use change, 

degradation of ecosystems, poverty and inequality, 
cultural factors etc.

refers to decision points and pathways 
that lead to a range of …….

is threatened by multiple 
stressors that ↓ resilience 

result in actions or failures-to-act throughout the opportunity space,

and together they constitute the process of managing or failing to 

manage risks related to climate change. 
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(1) new government policies and planning structures in 
OPW and NPWS to organize the planning, 
implementation and maintenance of NbS, including a 
coastal community engagement mechanism to 
coordinate working partnerships and funding 
between DHLGH, OPW, NPWS, LA’s and other key 
government bodies at every stage in the process; 

(2) appropriate and expert staffing resources within LA’s, 
(e.g., climate and biodiversity officers), NPWS, OPW, 
and other key government bodies for NbS; 

(3) a standardized NbS indicator and valuation 
framework to measure the ‘impact’ of NbS projects; 
and

(4) a valid financial mechanism to facilitate significant 
future investment in NbS as ‘new assets’ and 
biodiversity credits (measurability, monitoring, 
verification, and certification of the NbS process).
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