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	Area Assessed
	OSPAR Regions where the habitat occurs: I, II, III, IV
OSPAR Regions where species is under threat and/or decline: I, II, III, IV 

	Title
	Status assessment 2022 - Zostera beds




___________________________________________________________________________________
OSPAR Commission		
	Key message
– 50 words maximum
	Zostera beds are in poor overall status in Arctic Waters (Region I); the Greater North Sea (Region II); Celtic Seas (Region III); and Bay of Biscay and Iberian Coast (Region IV) due to negative impact by multiple pressures/threats. However, the picture of changes is mixed within different OSPAR Regions and/or countries, and also depends on the timeframe of focus with severe general declines over the past century and variable development over the past decade.
While the knowledge base is increasing via national monitoring programs, e.g. in response to European directives, there are still significant data and knowledge gaps and patchy monitoring in several Regions (in particular Region I and in the southern parts of Region IV), and eelgrass maps are generally lacking. This makes it difficult to draw regional conclusions.
While key pressures are well known, the interaction of multiple pressures often makes it difficult to identify the specific cause of loss and decline.
The emerging impacts from climate change causing e.g. coastal darkening and sediment resuspension exacerbate the overall stress on Zostera beds and emphasizes the need to manage other stressors/threats e.g., eutrophication, trawling, coastal development, etc.
It is more important to avoid damage and to protect existing Zostera beds than to rely on habitat restoration.

	Assessment of status
	Distribution 
	Extent
	Condition
	Previous OSPAR status assessment
	Status (overall assessment)

	Region
	I
	↓
	↓
	↓
	●
	Poor1, 5

	
	II
	 [image: ] 
	 [image: ]
	 [image: ]
	●
	Poor1, 5

	
	III
	←→
	←→
	←→ 
	●
	Poor1, 4, 5

	
	IV
	←→
	↓
	←→
	●
	Poor1, 4, 5

	
	V
	 
	 
	 
	 
	NA



Explanation to table: 
Distribution, Population size, Condition
Trends in status (since the  assessment in the background document)
↓ 	decreasing trend or deterioration of the criterion assessed 
↑ 	increasing trend or improvement in the criterion assessed
←→ 	no change observed in the criterion assessed 
?  trend unknown in the criterion assessed
[image: ]     chaos symbol demonstrating that the available information is pointing in all directions within the specific region 
Previous status assessment: if QSR 2010 then entry Regions where species occurs ( ○) and has been recognised by OSPAR to be threatened and/or declining (● ) based on Chapter 10 Table 10.1 and Table 10.2. If a more recent status assessment is available, then enter ‘poor’/’good’
Status*(overall assessment)
red – poor 
green – good
? -  status unknown. 
NA - Not Applicable 
*applied to assessments of status of the feature or of a criterion, as defined by the assessment values used in the QSR 2023 or by expert judgement.
Types of assessment:
1 – direct data driven, 
2 – indirect data driven, 
3 – third party assessment close-geographic match, 
4 - third party assessment partial-geographic match  
5 – expert judgement. 

	Assessment of threats
	Nutrient enrichment
	Fishing pressure
	Tourism and recreational activities
	Changes in suspended solids
	Extractions and installations
	Temperature increases
	Introduction or spread of non-indigenous species
	Threat or impact

	Region
	I
	↑
	↓
	NA
	NA
	↑
	↑
	NA
	Significant threat1, 5

	
	II
	 [image: ]
	↑
	↑
	↑
	←→
	↑
	↑
	Significant threat1, 4, 5

	
	III
	↑
	↑
	↑
	?
	?
	↑
	↑
	1, 4, 5

	
	IV
	?
	←→
	↓
	?
	?
	↑
	↑
	1, 4, 5

	
	V
	 
	 
	 
	 
	 
	 
	 
	NA



Explanation to table: 
Key Pressure
↓	key pressures and human activities reducing 
↑	key pressures and human activities increasing
←→ 	no change in key pressures and human activities
? Change in pressure and human activities uncertain
[image: ]      chaos symbol demonstrating that the available information is pointing in all directions within the specific region 
NA = not applicable
Threats or impacts (overall assessment)
red – significant threat or impact;
green –no evidence of a significant threat or impact
Blue cells – insufficient information available 
Types of assessment:
1 – direct data driven, 
2 – indirect data driven, 
3 – third party assessment close-geographic match, 
4 - third party assessment partial-geographic match  
5 – expert judgement. 




	Confidence
	High – distribution and extent
Medium – condition
For threats, there is a high confidence on some topics and medium on others

	Background Information
- 100 words maximum  

	· Year added to OSPAR List: Zostera beds were added to the OSPAR List of threatened and/or declining species and habitats in 2008 (OSPAR 2008, OSPAR 2009) 
· The habitat has exhibited long-term and large-scale decline and is threatened in (at least parts of) all four OSPAR Regions (I to IV) where it occurs, with most evidence of declines from the Greater North Sea area (Region II). The basic criteria for the original nomination were decline, ecological significance and sensitivity, with information also provided on threats. 
· In the previous assessment, habitat damage, nutrient and organic enrichment, hazardous substances, microbial pathogens, siltation rate changes, climate change, introduction and competition from alien species and removal of target and non-target species were all listed as factors that affect Zostera beds and can threaten the extent and quality of this habitat (Anon 2000, OSPAR 2009). The previous assessment highlighted that the evidence of decline in Zostera beds was extensive in specific locations within the OSPAR Maritime Area, with the most detailed studies revealing a decline in the Greater North Sea area (Den Hartog & Polderman 1975, Rasmussen 1977, Davison & Hughes 1998, Jones et al., 2000, Baden et al., 2003, Boström et al., 2003). Factors that threaten Zostera beds were said to vary in intensity across space, but most of them occur throughout the OSPAR Maritime Area (OSPAR, 2009).

	Geographical range and distribution
- 100 words + map/infographic)

	Of the two major Zostera species, Zostera marina and Z. noltii, Z. marina is more widespread. It has a distribution within the OSPAR Maritime Area extending from the Arctic (the OSPAR parts of Greenland are unknown with regard to Zostera occurrence although Z. marina occurs in south-western Greenland (see Olesen et al., 2015 and Marbá et al., 2018) down to Gibraltar (see the map). Zostera marina is generally found in the lower intertidal and the subtidal zone, although it can also be found in the intertidal zone in many places such as in France (Boyé et al., 2021). Zostera noltii is less common, lives higher up on the shore compared to Z. marina, and does not occur further north than northern Scotland and the Bergen area in south-western Norway. 
Presence/absence and areal distribution of seagrasses are commonly used indicators of status and change in distribution at the landscape scale. Colonisation depth is another useful distribution indicator (Borum et al., 2004, OSPAR, 2009, Marbá et al., 2013), which is tightly coupled with water clarity (Duarte, 1991). Over a longer 100-year perspective, there have been huge decreases in Zostera distribution in the northern region including in Denmark, Sweden, Germany, the Netherlands and France (Airoldi & Beck, 2007, Boström et al., 2014, Godet et al., 2008, de los Santos et al., 2019, Krause-Jensen et al., 2021). Over a shorter ten year perspective, there are signs of further decreases in some of the northern parts of the OSPAR Maritime Area such as in Norway and Sweden (Moksnes et al., 2018, 2021, Rinde et al., 2021) as well as in certain areas around the British Isles (Jones & Unsworth 2016, NPWS 2019, Green et al., 2021), whereas in Denmark, Netherlands and France the distribution trend is uncertain, stable or may even display a slight increase (Wilkes et al., 2017, Auby et al., 2018, 2020ab, Marbá et al., 2018, Zwarts et al., 2018, de los Santos et al., 2019, Van Deelen et al., 2019, Krause-Jensen et al., 2020, 2021, Aubert et al., 2021ab, Aubin et al., 2021, Grall et al., 2021, Guerrero-Meseguer et al., 2021, Hansen & Høgslund 2021, Moffat et al., 2021, Naustvoll et al., 2021, Ollivier et al., 2021, Schutter et al., 2021, see also the table on distribution above).

Figure 1 Documented Zostera bed distribution within the OSPAR Maritime Area. Data from OSPAR threatened and/or declining species and habitats database. For Regions I and II: Recent information from the Nordic region and the Arctic (including the White Sea) is available in Boström et al. (2014), Krause-Jensen et al. (2020), Frigstad et al. (2021). For Spain and Portugal in Region IV, some information is available in García-Redondo et al. (2019).
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	Population/abundance (species)
Extent (habitats)

 - 100 words + figure)

	Seagrass abundance/extent is often measured as coverage, biomass or shoot density, while local extent of meadows can be measured as depth limit or meadow size/area (Borum et al., 2004, OSPAR, 2009, Marbá et al., 2013). At a spatial scale of the OSPAR Maritime Area, there have been clear decreases in extent until the late 20th century, however more recently there have been signs of some recovery/increase e.g. in the Norwegian part of Skagerrak, Wales, Ireland and France (de los Santos et al., 2019). 
Over a 10-year perspective there is still evidence of clear continued decreases in extent in some countries/areas, e.g. in parts of southern Norway, Sweden and some areas around the British Isles (e.g. Jones & Unsworth 2016, Ribaudo et al., 2016, Moksnes et al., 2018, 2021, NPWS 2019, Green et al., 2021, Rinde et al., 2021), whereas in other areas, the trend differs between sites and can be characterized as uncertain, stable or in some places even showing an increase (Unsworth et al., 2017, Wilkes et al., 2017, Auby et al., 2018, 2020ab, Burton et al., 2018, Zwarts et al., 2018, de los Santos et al., 2019, Van Deelen et al., 2019, Krause-Jensen et al., 2020, 2021, Aubert et al., 2021ab, Aubin et al., 2021, Boyé et al., 2021, Grall et al., 2021, Guerrero-Meseguer et al., 2021, Hansen & Høgslund 2021, Moffat et al., 2021, Naustvoll et al., 2021, Ollivier et al., 2021, Schutter et al., 2021). 
The main causes for decline are wasting-disease, nutrient enrichment, marine pollution, reduced water quality and destruction by anthropogenic activities such as construction work, mooring, anchoring and fisheries (D’Avack et al., 2015, Jones & Unsworth, 2016, Eriander et al., 2017, Wilkes et al., 2017, Branco et al., 2018, Cognat et al., 2018, Frigstad et al., 2018, Jones et al., 2018, Moksnes et al., 2018, 2021, Gardiner, 2020, Ouisse et al., 2020, Román et al., 2020, Bertelli et al., 2021, Garmendia et al., 2021). 
Patchy and sparse Zostera beds with a cover of <60% may suffer greater losses e.g. during storms than do dense, more stable uniform beds with self-protective properties (e.g., Maxwell et al. 2016). While reductions in the extent of Zostera beds may be rapid, recolonization may require much longer time periods (Maxwell et al., 2016, Moksnes et al. 2018) however this depends on the species and the local context (Kilminster et al., 2015, O´Brien et al., 2017, Boyé et al., 2021). Further details on extent are given in the table above.

	Condition 
- 100 words + figure
	There is a general lack of detail with regard to Zostera bed condition in the OSPAR Maritime Area. The condition of Zostera beds is also characterized as notoriously hard to assess (Kilminster et al., 2015, Boyé et al., 2021). Along the coast of mid-Norway, in the Oslofjord and in certain areas around the British Isles, there are signs of decreases in Zostera bed condition (e.g., Jones & Unsworth, 2016, NPWS, 2019, Green et al., 2021, Rinde et al., 2021). The trends in condition for Sweden, Wales, Denmark are uncertain (e.g., Jones & Unsworth, 2016, Unsworth et al., 2017, Bertelli et al., 2021). The condition seems to be stable in Scotland, although there are examples of declines in Ireland (Region III), in the Netherlands (Region II) and in parts of France (e.g., Wilkes et al., 2017, Bertelli et al., 2021, Boyé et al., 2021). The main causes for decline in condition are wasting-disease, nutrient enrichment, marine pollution, reduced water quality and light climate, destruction by anthropogenic activities such as construction work, mooring, anchoring, fisheries and temperature increases (Bockelmann et al., 2013, Jones & Unsworth, 2016, Cognat et al., 2018, Moksnes et al., 2018, Ouisse et al., 2020, Green et al., 2021, Krause-Jensen et al., 2021, Rinde et al., 2021). To improve the assessment of Zostera bed condition, it could be relevant to carry out more scientific studies assessing ecosystem functions such as habitat provision, stimulation of biodiversity, carbon sequestration, etc. Further details on condition are given in the table above.

	Threats and Impacts
- 100 words
	Most threats to Zostera beds are directly linked to human activities (Elliott et al., 2017). Examples of these include physical disturbance/habitat damage, marine pollution/hazardous substances, removal of target/non-target species within fisheries and increased turbidity/siltation rate changes. Further threats linked to human activities, which are even harder to manage, are large-scale nutrient/organic enrichment, non-indigenous species, microbial pathogens and climate change (D’Avack et al., 2015, Jones & Unsworth, 2016, Eriander et al., 2017, Wilkes et al., 2017, Branco et al., 2018, Frigstad et al., 2018, Jones et al., 2018, Gardiner 2020, Román et al., 2020, Bertelli et al., 2021, Garmendia et al., 2021, Krause-Jensen et al.. 2021). 
Most of the reported threats have been increasing in most Regions/countries and are expected to continue to increase (see also the table on threats and impacts above). The effect of several stressors acting simultaneously on Zostera beds is quite poorly studied, but information is building (see e.g., Moreno-Marin et al. 2018, Vieira et al., 2020, Boyé et al., 2021, Krause-Jensen et al., 2021). Threats such as increased turbidity of the water/reduced light penetration and sediment resuspension can be exacerbated by climate change in the future, and climate change may also increase the need to further reduce other stressors to facilitate expansion of Zostera beds to deeper, cooler waters (Krause-Jensen et al., 2021). Another likely effect of climate change may be an expansion of the northern distribution limit (leading edge of distribution – e.g., Greenland, see e.g., Krause-Jensen et al., 2020) and contraction of the trailing edge of distribution (in Portugal/Spain). 
When dealing with threats, protection and avoidance of damage to remaining Zostera beds is cheaper and possibly more efficient than attempting habitat restoration. Habitat restoration can be challenging, although it can be needed in some areas. For further details, see the table on threat and impact above. 

	Measures that address key pressures from human activities or conserve the species/habitat
- 100 words
	Below numbered 3.1 a–k are some actions from OSPAR Recommendation 2012/04 on the protection of Zostera beds, and information from OSPAR implementation reporting in 2019, that to some extent have been undertaken in many Contracting Parties to OSPAR:
3.1 a. Consider the introduction of national legislation to protect Zostera beds
National legislation to protect Zostera beds has been implemented in Germany, the Netherlands, Spain, Sweden and in the United Kingdom, while Norway reports partial implementation (stronger for Zostera noltii). The Zostera beds are mainly protected by implementation of EU directives in Denmark, France and Ireland. 
3.1 b. Assess whether existing management measures for the protection of Zostera beds are effective and determine what further measures are needed to address the key threats; 
Indirect assessments of management efficiency have been made. Denmark and Sweden have investigated how previous measures have impacted conservation by evaluating (i) the extent that MPAs had been designated for Zostera beds and (ii) through an analysis of legal protection. Further measures include local restoration projects in Denmark, Norway and Sweden (compilation in Krause-Jensen et al. submitted); special protection, monitoring and reporting in Germany; enhanced conservation status in Ireland; initiation of an agenda for management, measures, research and monitoring of seagrass in the Netherlands; regulations and instructions under the planning and building act in Norway and regional conservation plans in Spain.  
3.1 c. Investigate systematically the distribution, quality and extent of Zostera beds, by means of seabed habitat surveys and monitoring, in order to complete the knowledge base and provide indicators for the state and recovery of the habitat;
As reported, systematic monitoring is implemented in Denmark, France, Germany, Iceland, Ireland, the Netherlands, Norway, Spain, Sweden and in the United Kingdom, although the indicator development seems to be lagging behind. There are, however, several indicators in place. In Denmark, eelgrass depth limits are used as a key indicator, while in Germany, there are also indicators reflecting the status of eelgrass. Further mapping of Zostera beds is needed, e.g., based on analysis of satellite images that could be repeated at regular intervals.    
3.1 d. Whenever applicable seek ways and means to broaden the knowledge base on the occurrence of Zostera beds by gathering additional knowledge from sources such as commercial and recreational fishers, fisheries research and the general public; 
As reported, efforts within this area have been taken in Denmark, Germany, Ireland, the Netherlands, Norway (only in the Oslofjord), Spain, Sweden and in the United Kingdom.
3.1 e. Report any existing and new data on the distribution, quality and extent of Zostera beds habitat to the OSPAR habitat mapping database; 
This reporting to OSPAR is regularly implemented by Denmark, France, Norway, Spain, Sweden and the United Kingdom.
3.1 f. Consider whether any site within its jurisdiction justifies selection as a marine protected area for the conservation and recovery of Zostera beds; 
This has been taken care of, at least to various extents, for some Zostera bed areas in Denmark, France, Germany, Ireland, the Netherlands, Spain, Sweden and in the United Kingdom.
3.1 g. Implement paragraph f with regards to the particular link established between Zostera beds and any species noted in the OSPAR List of Threatened and/or Declining Species and Habitats; 
Sweden: Atlantic cod and European eel are species associated with Zostera beds and this is often highlighted in management plans. United Kingdom: Long and short-snouted seahorse have been designated for protection within three sites with seagrass. 
3.1 h. Address any significant adverse impacts on Zostera beds arising from human activities in waters under its jurisdiction; 
This is addressed through EU directives such as the EU Water Framework Directive and the EU Habitats Directive as well as the Marine Strategy Framework Directive and national acts and legislation at various levels in Denmark, France, Germany, Ireland, the Netherlands, Norway, Spain, Sweden and in the United Kingdom. 
3.1 i. Regulate land reclamation, coastal constructions, including marinas and ports, and downscaling of water exchange between open sea and inshore shallow waters, e.g. lagoons; 
As being reported from the different countries, this is regulated through the EU Environmental Impact Assessment Directive as well as the EU Water Framework Directive and the EU Habitats Directive, through strict licensing requirements or through implementation of regulations of National Park Laws or national laws in Denmark, Iceland, Ireland, Germany, the Netherlands, Norway, Spain and in the United Kingdom.  
3.1 j. Adapt coastal protection measures in such a way that undesired negative effects on Zostera beds are minimised; 
Coastal protection measures are applied in such a way that negative effects on Zostera beds are minimized in Denmark, Germany, Iceland, Ireland, the Netherlands, Norway, Spain, Sweden and in the United Kingdom.
3.1 k. Raise awareness of the importance of Zostera beds among relevant management authorities, the fishery sector and the general public.
A multitude of different campaigns for various forms of awareness rising of the importance of Zostera beds have been done in Denmark, France, Germany, Iceland, Ireland, the Netherlands, Norway, Spain, Sweden and in the United Kingdom.  

Table. Summarised OSPAR implementation reporting in 2019 on the Recommendation 2012/04 for Zostera beds.
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Seagrass monitoring programs could benefit from the inclusion of observations of habitat quality in addition to seagrass indicators of distribution and extent. Useful biotic indicators are presence as amounts of filamentous algae, abundance of epiphytes and key fauna. Useful environmental indicators are water quality and clarity, climatic variables (e.g., water temperature and storm frequency and intensity) and sedimentation (Borum et al., 2004, OSPAR, 2009, Marbá et al., 2013, Duffy et al., 2019, Staehr et al., 2019).
Management considerations for seagrass beds include minimising damage, avoidance of causing damage, establishment of protected areas, controlling inputs of pollutants and possible reintroduction or restoration. Promoting awareness of the importance of seagrass beds could assist in minimising certain pressures such as trampling and anchor damage. Protected areas could be designated under the OSPAR MPA-program, under the EU Habitats Directive by inclusion in the Natura 2000 network, or under national schemes such as the Marine Conservation Zones in England, Wales and Northern Ireland and Nature Conservation Marine Protected Areas in Scotland. Additionally, many other management considerations can be taken nationally and locally or settled as agreements within international co-operations such as between Denmark, Germany and the Netherlands for the Wadden Sea, which is a UNESCO World heritage site.
The assessment also brings up possible additional needs for new management measures. These include studies of changes in Zostera beds due to climate change and the possible increase in turbidity of the water/reduced light penetration and resuspension (e.g., due to increased storm frequencies and intensities). Also, changes in coastal development due to increased needs for coastal protection leading to increased risks for habitat loss and increased risks of coastal squeeze, i.e., the coastal zone in “built up” areas becoming narrower due to a rising sea level, may also need to be taken into consideration ensuring that the management becomes “climate ready”. The effect of eelgrass beds on coastal protection, as well as other functional aspects (biodiversity) of eelgrass beds also deserve more attention

	Conclusion (including management considerations) 
- 250 words
	The status of Zostera beds with regard to distribution, extent and condition is poor throughout the OSPAR Maritime Area. In Norway and Sweden, and in some parts around the British Isles (Region II), there are evidence of clear decreases. In other areas, the information of trends is either uncertain or the situation is stable in recent years after years of decline, with a few areas demonstrating improved status. Examples of threats are habitat damage, hazardous substances, non-indigenous species, removal of target/non-target species within fisheries, increased turbidity/siltation rate changes, large-scale nutrient/organic enrichment, microbial pathogens and climate change. Some of these threats/pressures have increased in many Regions/countries during the past ten years and some are also expected to continue to increase over the coming years, although there are also decreasing trends for some pressures/threats possibly related to an improved management focus during the past 20 years (de los Santos et al., 2019). The confidence level for the assessments of the distribution, extent and condition of the Zostera beds and the threats is generally at a medium to a high level. 
Management considerations for seagrass beds include, amongst others: minimizing damage or avoidance of causing damage, establishment of protected areas, controlling inputs of pollutants, increasing awareness of the importance of Zostera beds through information and possible reintroduction or restoration. Protecting and avoiding damage to remaining Zostera beds is, however, cheaper and possibly more efficient than attempting expensive restoration measures with high risks of failures (van Katwijk et al, 2015, Moksnes et al. 2018). Re-assessment of the status of and threats to Zostera beds should preferably be done during six year cycles.

	Knowledge gaps (brief)

- 100 words
	The status of Zostera beds over the entire OSPAR Maritime Area and within different Regions/countries is very mixed/complex and this makes it difficult to reach conclusions for broad Regions. There are significant data and knowledge gaps in some Regions/countries.

Although there are many studies on Zostera beds and Zostera distribution and extent are widely mapped (see references above), there is still a poor understanding of the wider picture at a regional scale particularly in relation to trends over time and the condition of the habitat. National monitoring data are lacking from several Regions and monitoring efforts appear to be patchy making it difficult to draw regional conclusions (Jones & Unsworth, 2016, de los Santos et al., 2019). There are significant data and knowledge gaps in Region I and clear gaps in the amount of reported information in Region IV. There is also a general lack of baseline data and eelgrass maps and a lack of knowledge of how different pressures may interact to disturb and damage the habitat. In addition to the human-induced threats mentioned, the extent of seagrass beds may also change due to natural factors such as severe storms, exposure to air, freshwater pulses, grazing by birds and increased seawater temperatures. Changes following human-induced threats in comparison to changes related to natural variability can also be hard to determine.
A lot of reported information is lacking for many Contracting Parties. There is some information available on records of the distribution and extent of Zostera beds, but the condition and the threat status are seldom known. Historical baseline data on distribution are also missing from most countries and may not exist. In order to improve the status assessment of Zostera beds in the OSPAR Maritime Area, each Contracting Party should provide: 1. A list of regions/locations where Zostera beds occur (ideally, Zostera maps should be made), the condition of these beds and an indication of where the beds are under threat and/or in decline. 2. A description of recent trends (i.e., recent decades and last ten years) and likely changes in extent over the next ten years. 3. A description of threats and impacts. 4. A description of any management measures to protect the Zostera beds and any monitoring programs. However, a great deal of this information has already been assembled and delivered by many OSPAR Contracting Parties. 
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	(explanatory notes associated to rows above, if the category is indicated for : Method used)
	Main source of information: 3 b c 
1. OSPAR data assessment only
2. Assessment derived from third party assessment
3. Assessment derived from a mix of OSPAR data assessment and assessments from third parties
Assessment is based upon:
a) complete survey or a statistically robust estimate (e.g. a dedicated mapping or survey or a robust predictive model with representative sample of occurrence data, calibration and satisfactory evaluation of its predictive performance using good data on environmental conditions across entire species range);
b) extrapolation from a limited amount of data (e.g., other predictive models or extrapolation using less complete sample of occurrence and environmental data);
c) expert opinion with very limited data;
d) insufficient or no data available.

The assessment is based on a compilation of national responses to a data call (lead: Sweden, Patrik Kraufvelin) and includes regional assessment results from a consensus reaching discussion (overall assessment in the summary table) at an OSPAR workshop on Zostera held on October 13 2021 as well as contributions before, during and after the POSH-meeting December 6 2021. The following contracting parties provided national information and data used in the assessment: Denmark, France, Germany, Ireland, Norway, Sweden and the United Kingdom. Many experts have given valuable input to the assessment: Clara Alvarez Alonso, Isabelle Auby, Lena Avellan, Aurelien Boyé, Florian Carius, Siri Elmegaard, Jacques Grall, Christina Halling, Marc Herlyn, Eduardo Infantes Oanes, Mikael Hjorth Jensen, Kari Holden,  Martin Søndergaard Jørgensen, Jörn Kohlus, Kerstin Kolbe, Dorte Krause-Jensen*, Anna Karlsson, Flora Kent, Marie-Louise Krawack, Marie La Riviere, Natasha Lough, Susan McCambridge, Michael Mcleod, Clare McMorrow, Barbara Middleton, Chris Moulton, Miriam Mueller, Oliver Ó Cadhla, Anders G Olsson, Antoine Pebayle, Cathrine Bøgh Pedersen, Eirik Drabløs Pettersen, Elisabeth Rosendal, Gregor Scheiffart, Steen Schwærter, Sebastian Storey, Sebastian Sundberg, Thomas Bruun Valdemarsen, Sofie Voerman, Peter Webster, Thorsten Werner, Benedikte Wiggering, Kirsty Woodcock and Claire Young.
*The Danish reporting is to a large extent based on additional revisions and information provided by Dorte Krause-Jensen after the POSH-meeting. 

	
	

	AUDIT TRAIL
Optional. 
No word limit
Archived
	Additional Evidence and Information 
Please insert below any relevant additional evidence and information that provides essential background and rationale to the assessments above. Include citations of the sources of evidence and information and provide full references in the relevant section below
The audit trail is not published as part of the assessment. It is archived for future reference purposes. The assessment in the rows above needs to be written so that it can be read without accessing information in the audit trail.

	Assessment methods
(additional information, in particular how the overall assessment in the summary table was reached)
	The assessment is based on a compilation of national responses to a data call (lead: Sweden) and includes regional assessment results from a consensus reaching discussion (overall assessment in the summary table) at an OSPAR workshop on Zostera held on October 13 2021 as well as contributions before, during and after the POSH-meeting December 6 2021.


	Geographical range and distribution (additional evidence & information)
	Previous reporting (OSPAR 2009):
· Iceland (Region I): Zostera marina is the only eelgrass species in Iceland. It is known from around fifty sites. There is no direct indication that the Zostera beds are under threat or declining. No replies to the new data call.
· Norway (Region I): Zostera marina is found along the entire Norwegian coast and extends into the White Sea in Russia. It forms isolated populations on shallow exposed and sheltered sandy bottoms. 
· Norway (Region II): Zostera marina is found along the entire Norwegian coast of Region II, while Zostera noltii occurs in three areas. Subtidal Z. marina beds are considered threatened. Zostera noltii beds are rare and considered as critically threatened.
· Sweden/Denmark (Region II): Z. marina is the most widely distributed seagrass and grows in brackish estuaries and sheltered bays and in fully marine waters. It dominates sandy and muddy sediments in coastal areas of low to moderate wave exposure.
· Germany (Region II): Zostera beds occur in the German Wadden Sea area.
· The Netherlands (Region II): There is adequate information about seagrass in the Dutch Wadden Sea, but very little seagrass is left at these locations. Between 1990–2010, the cover of Z. noltii decreased by 90% and the cover of Z. marina by 98%. 
· Belgium (Region II): There are no Zostera beds in Belgium. 
· England and Scotland (Region II): Zostera marina has a wide but patchy distribution in SW England and in eastern Scotland including Orkney and the Shetland Islands. Zostera noltii is found in estuaries and bays around Britain.
· Scotland, Northern Ireland and Wales (Region III): Zostera marina has a wide but patchy distribution in western Scotland, Northern Ireland and in Wales. Zostera noltii is found in estuaries and bays around Britain. 
· Ireland (Region III): Intertidally, Zostera communities have been recorded on all Irish coasts. Subtidally, Zostera communities have only been recorded from the south, west and north coasts. 
· France (Regions II to III): In France, more than 200 sites (including both Z. marina and Z. noltii) are identified some around 100 m², others many ha. Zostera marina occurs in sheltered bays, around islands and at the mouths of estuaries, while Z. noltii cover is patchy in very sheltered and often estuarine conditions. South of the Loire estuary Z. noltii is the dominant marine angiosperm in terms of surface cover on mud flats, while Z. marina beds form narrow ribbons along the little channels of the muddy banks. 
· Spain (Region IV): No replies to the data call.
· Portugal (Region IV): There has been a drastic reduction of the Zostera noltii beds in the Mondego estuary attributed to eutrophication in the 1980s, and the occurrence of seasonal blooms of green macroalgae. No replies to the new data call.
Recent changes reported:
· In northern Norway (Region I) and in the Oslofjord (Region II) and in Sweden (Region II), there are evidence of clear decreases.
· The information about trends in distribution is uncertain for the Norwegian part of Skagerrak (Region II), for Wales (Region III) and for France (Regions II to IV).
· For Denmark, a recent study assesses the potential distribution area of Danish eelgrass populations at 2 200 km2 (Stæhr et al., 2019). The Danish monitoring program shows that despite reductions in nutrient load over the past three decades, eelgrass meadows have not expanded significantly at a national level over this time span (Hansen & Høgslund, 2021), which indicates that more measures are needed for recovery to take place. A recent study (Krause-Jensen et al., 2021) on changing eelgrass pressures over the past century also shows that eutrophication and trawling are currently threating parts of the Danish eelgrass meadows and that warming is expected to exacerbate the treats and call for extra management action. With regard to depth distribution, limits, cover, there is lots of information distribution, but maps of actual eelgrass distribution are needed (potential distribution maps are available).
· In most cases, the distribution seems to be quite stable at the moment [The Netherlands (Region II), Scotland (Regions II–III). Northern Ireland and Ireland (Region III)].
· In Spain and Portugal (Region IV), the distribution seems to be stable or slightly increasing (García-Redondo et al., 2019).
· Data is largely missing from Iceland (Region I), from Germany (Region II), from Spain and from Portugal (Region IV). Belgium has no Zostera beds.

	Population/abundance (species)
(additional evidence & information)
	· At a Europe-wide scale, there has been clear decreases in extent until the late 20th century, but after that, there are signs of some recovery/increase (de los Santos et al., 2019).
· In northern Norway (Region I), in the Oslofjord (Region II), in Sweden (Region II) and in some areas around the British Isles as well as in parts of France (Regions II, III and IV), there are evidence of decreases in extent.
· In some cases, the extent seems to be quite stable at the moment such as in the Norwegian part of Skagerrak (Region II) and in the Netherlands (Region II), and in Northern Ireland and around Ireland (Region III).
· In Germany (Region II), the extent has not been evaluated over larger areas, but there is one example of an observed increase in extent (Jörn Koehler personal communication).
· In Wales (Region III), there are evidence for increases in extent.
· The information about trends in extent shows that the extent is relatively stable for Denmark (Region II). Monitoring data points show relatively stable populations (based on data for depth limits and cover) over the past decade at the national level (Hansen & Høgslund, 2021), although with major differences between areas related to local differences in stressors (Krause-Jensen et al., 2021).
· For Scotland (Region II to III) and for parts of France (Region III) the trend in extent is uncertain. 
· In Spain and Portugal (Region IV) the extent seems to be stable or slightly increasing (García-Redondo et al., 2019). 
· Data is largely missing from Iceland (Region I), Germany (Region II), and from Spain and Portugal (Region IV). Belgium has no Zostera beds.

	Condition 
(additional evidence & information)
	· In northern Norway (Region I), in the Oslofjord (Region II) and in Northern Ireland (Region III), there are signs of decreases in condition.
· In some cases, the condition seems to be quite stable at the moment such as in the Norwegian part of Skagerrak (Region II), in The Netherlands (Region II) and in Scotland (Region II to III). 
· The information about trends in condition is uncertain for Sweden (Region II), Denmark (Region II), Wales and for Ireland (Region III). In Wales, there is generally a mixed picture: Bertelli (2021) shows that seagrass beds within Milford haven, while have some increases in extent, shoot density has decreased in some beds and nutrients are an issue. There has also been an increase in wasting disease in some beds. The seagrass bed at Skomer MCZ shows increase in extent and shoot density, but nutrients are an issue (Burton et al. 2019)
· Data is largely missing from Iceland (Region I), from Denmark and Germany (Region II), and from Spain and Portugal (Region IV). Belgium has no Zostera beds.

	Threats and impacts
(additional evidence & information)
	· In northern Norway (Region I) and in the Oslofjord (Region II), nutrient enrichment is considered to increase. In the Norwegian part of Skagerrak (Region II), nutrient enrichment is considered to decrease. In Sweden (Region II), nutrient enrichment seems to be quite stable at the moment. The information about trends in nutrient enrichment in Denmark shows overall declines since the 1980s, but seemingly with some recent smaller increases. The information about trends in nutrient enrichment is uncertain for The Netherlands (Region II), Wales (Region III) and for France (Region II to IV) and stable in Ireland (Region III).
· In Sweden (Region II), the fishing pressure seems to be quite stable at the moment. The information about trends in fishing pressure in Denmark (Region II) concerns mussel fishing with scrapers and is uncertain. Mussel trawling pressure in relation to eelgrass has been reported by Krause-Jensen et al., (2021) and by Petersen et al., (2021) and this activity is a problem for eelgrass populations in several areas. In the Oslofjord (Region II), the fishing pressure is decreasing. In Northern Ireland (Region III), the fishing pressure is increasing. In Region IV, shellfish harvesting and trampling in association with that are important pressures for mainly Zostera noltii in Spain and Portugal (Branco et al. 2018, García-Redondo et al. 2019, Román et al. 2020, Garmendia et al., 2021), whereas mussel aquaculture is an important pressure for Zostera marina in Spain (Literature source: García-Redondo et al., 2019). Both pressures seem to be quite stable though.
· In Sweden (Region II) and Northern-Ireland (Region III), the pressure from tourism and recreational activities seems to increase. In the Netherlands (Region II) and in Wales (Region III), the information is uncertain (and labelled a bit differently as Penetration and/or disturbance of the substrate below the surface of the seabed, including abrasion).
· In Sweden (Region II) and in Scotland (Region II to III), the information about changes in suspended solids is uncertain. In the Oslofjord (Region II) and in Northern Ireland (Region III), changes in suspended solids are increasing (although they are named as Siltation rate changes, including smothering in the latter case). Building (Literature source: García-Redondo et al. 2019) and dredging activities (Literature source: Guerrero-Meseguer et al., 2021) are causing problems in Spain and Portugal, respectively (Region IV). Dredging is considered a pressure in Scotland (Region II) and this pressure is stable.
· In the Netherlands (Region II), the pressure extractions and installations is considered as stable (and has been named as Habitat structure changes - removal of substratum (extraction) OR Installations and structures - other than for oil and gas and offshore wind-farms but including artificial islands). In northern Norway (Region I) and in the Oslofjord (Region II), this pressure is considered to increase. In France (Regions II to IV), the trends for this pressure is considered as unknown and it is considered as stable in Ireland (Region III). Reclamation activities of beaches involving sand movements can be a problem in certain areas of Spain (Region IV) (Literature source: García-Redondo et al.. 2019).
· Especially In northern Norway (Region I) and in the Oslofjord and in Sweden and Denmark (Region II), the pressure temperature increase is considered to increase in relation to Zostera beds. This probably also applies for the entire OSPAR maritime area.
· In France (Regions II to IV), the trends for the pressure introduction or spread of non-indigenous species is unknown, but is considered to increase in Ireland (Region III). In Wales (Region III), there are concerns over opportunities for Sargassum to increase where mooring scars have exposed hard substrata. This is being investigated in the NRW Pen Llŷn a’r Sarnau Special Area of Conservation biosecurity project. 
· Data is largely missing from Iceland (Region I) and Germany (Region II), and from Spain and Portugal (Region IV). Belgium has no Zostera beds.

	Measures that address key pressures from human activities or conserve the species/habitat
(additional information)
	Existing management measures:
· Berne Convention: Zostera marina is strictly protected under the Berne Convention. It does not have a species Biodiversity Action Plan (BAP) but is covered by a Habitat Action Plan (HAP)
· Natura 2000 network:  the Habitats Directive protects Zostera sp. in designated habitat types: 1 110 Sandbanks, 1 130 Estuaries, 1 140 Mudflats and sandflats not covered by seawater at low tide, 1 150 Coastal lagoons, 1 160 Large shallow inlets and bays
New management measures taken (nationally):
· Sweden: The most important measures are to decrease the eutrophication and overfishing. It is also important to map and quantify all Swedish occurrences of eelgrass meadows in order to get reference data for monitoring. Restoration efforts are ongoing.
· Scotland: Zostera beds are considered through Environmental Impact Assessments and Policy GEN 9 Natural Heritage in Scotland's National Marine Plan (Marine Scotland 2015), which requires that development and use of the marine environment must not result in a significant impact on Zostera  beds. 
· The Netherlands: Protection in Dutch legislation, on both regional and national level, and at the trilateral (Wadden Sea countries) and European level (MSFD, WFD). The frameworks aim to increase the amount of seagrass coverage, by preventing seafloor disturbance and by stimulating a more natural spread and development of the seagrass fields. Replanting efforts and stimulation into research and experiments regarding seagrass in the Wadden Sea area. Both seagrass species are on the Red List for Vascular Plants. 
· Wales:  Seagrass beds are protected under EIA/HRA, the marine licensing process, marine planning and where in Intertidal SSSIs, protected through assents and consents. Seagrass beds in Wales are on section 7 of the Environment (Wales) Act 2016. Welsh ministers must take all reasonable steps to maintain and enhance the living organisms and types of habitat included on Section 7 and encourage others to do so (e.g. NRW). Several measures are in place to avoid mooring and anchoring damage to seagrass beds, such as visiting moorings, no anchoring zones and trials of advanced moorings. The NRW Pen Llŷn a’r Sarnau Special Area of Conservation biosecurity project is looking to minimise the spread of invasive non-native species in mooring/anchoring scars.
· Northern Ireland: Intertidal seagrass is protected via HRAs, marine licensing process and ASSI assents and consents. Water quality regulations and River basin management plans also play an important part in the management of Zostera beds. DAERA is introducing new fisheries regulations with specific measures for subtidal seagrass across the MPA network and is also testing eco-moorings a pilot projects.  
· Norway, Oslofjord: An action plan is in place for the Oslofjord where a key measure is to reduce nutrient emissions from sewage, boats and from agriculture. So far, the actions taken are not sufficient. A project to remove turf from Zostera beds in Viksfjorden (outer Oslofjord) was supported by the Environmental Agency from 2012, but halted in 2019 (?) when the nature type was no longer considered as a priority. The project had a positive effect locally but did not remove the cause of the poor condition. 
· Norway, Skagerrak: Implementation of EU WFD into Norwegian law. Nation-wide mapping, local mapping prior to coastal development/aquaculture, national valuation system for eelgrass for guiding management decisions. Often requirements on maximum turbidity values and usage of silt curtains during construction near meadows. Various measures targeting eutrophication in general. No data on the effectiveness of measures. 
· France: 
- Decree to forbid recreational seafood harvesting by hand in Zostera beds. 
- Prevention pf anchoring fishing activities that damage Zostera.
- Ban of fishing activities when the risk of degradation is high or moderate in Natura 2000 sites.
- Ban of new maritime constructions, extractions or immersions that lead to physical disturbance and physical loss.
- Establishment of ecological anchoring areas.
	- Support of the removal of shipwreck
	- Fishing risk analysis in Natura 2000 sites

Measures listed from OSPAR-reporting in 2019 and undertaken to some extent in many OSPAR-countries:
3.1 a. Consider the introduction of national legislation to protect Zostera beds
National legislation to protect Zostera beds has been implemented in Germany, the Netherlands, Spain, Sweden and in the UK, while Norway reports partial implementation (stronger for Zostera noltii). The beds are mainly protected by implementation of EU directives in Denmark, France and Ireland. Ireland additionally reports that Zostera beds are protected from mobile fishing gears and from aquaculture impacts by spatial restriction on maritime activity within Special Areas of Conservation (SACs) and that 22 SACs has been designated for large shallow inlets and bays.
3.1 b. Assess whether existing management measures for the protection of Zostera beds are effective and determine what further measures are needed to address the key threats; 
Denmark: Indirect assessments of management efficiency have been made and there are ongoing local restoration projects. The Danish monitoring program shows that despite nutrient load reductions over the past three decades, eelgrass meadows have not expanded significantly at a national level over this time span, which indicates that more measures are needed for recovery to take place. Krause-Jensen et al. (2021) show that eutrophication and trawling are currently threatening parts of the Danish eelgrass meadows and that warming is excepted to exacerbate the treats and call for extra management action. Germany: Special protection monitoring and reporting is in place and local annual surveys of beds are being conducted. Ireland: Special protection monitoring and reporting is in place with improved routines in the coming years to enhance the conservation status. Netherlands: A vision for the future of Zostera in the Wadden Sea has been published to initiate the agenda for management, measures, research and monitoring of seagrass. Norway: Regulations and instructions under the planning and building act have been developed to protect Zostera beds. Spain: A regional conservation plan has been developed in Andalusia to achieve a favourable conservation status. Sweden: The national program of measures for Zostera beds adopted in 2017 summarises how previous measures have impacted their conservation by evaluating (i) the extent that MPAs had been designated for Zostera beds and (ii) analysis of legal protection.
3.1 c. Investigate systematically the distribution, quality and extent of Zostera beds, by means of seabed habitat surveys and monitoring, in order to complete the knowledge base and provide indicators for the state and recovery of the habitat;
Denmark: This is done by transect monitoring, recording of density (percent cover) and depth limit in the national monitoring program (NOVANA) as well as monitoring of Zostera beds as part of administration of mussel dredging permits within Natura 2000 sites. France: Quality status assessments and distribution surveys are performed through the implementation of the WFD and several other monitoring projects have been conducted or are in progress including risk analyses for fishing activities in Natura 2000 sites. Germany: In Schleswig-Holstein, there are annual surveys of Zostera beds, while in Lower Saxony, there is a mapping of the whole tidal flat area in 6 year intervals. Iceland: The distribution of Zostera beds was mapped in 2016. Ireland: Targeted scientific surveys for the mapping of distribution, quality and extent of Zostera have been undertaken by the National Parks & Wildlife Service and published in 2020. Netherlands: Monitoring takes place according to the Trilateral Monitoring and Assessment Program (TMAP) and development and location options for littoral seagrass have been studied in the Wadden Sea. Norway: This part is partially implemented by seabed habitat modelling and mapping, and as an indicator for environmental quality. Spain: Systematic investigations have been developed by the Spanish Institute of Oceanography to complete the knowledge of the distribution of vulnerable habitats. Sweden: The national PoM for Zostera beds adopted in 2017 reports on inventories of the habitat in three counties and recommends improvements of monitoring and a national program for monitoring is under development (using techniques applicable for shallow habitats: satellite photo, drone). For the recovery and restoration of the habitat, specific handbooks of measures are available in Sweden. United Kingdom: Condition monitoring and assessment of Zostera beds are undertaken within protected sites as part of the requirements of EU Directives. In England, a three to four year project investigating impacts on seagrass beds within MPAs from recreation boating is ongoing, involving baseline condition monitoring, awareness raising and trial of restoration at a number of sites. In Scotland, a project to understand the applicability of freely available satellite imagery to mapping and monitoring seagrass beds is ongoing and the Scottish MPA Monitoring Strategy has been published. In Wales, studies have been carried out in some SACs on condition of seagrass beds through Relevant Authority Groups.
3.1 d. Whenever applicable seek ways and means to broaden the knowledge base on the occurrence of Zostera beds by gathering additional knowledge from sources such as commercial and recreational fishers, fisheries research and the general public; 
Denmark: Knowledge sharing occurs between relevant sectors and authorities. Germany: Data collection takes place from different sources such as commercial fishery, tidal flat guides and investigations accompanying construction projects and Zostera beds are surveyed both from the air and on the ground and the use of satellite images is being tested for future application. Ireland: Information from NGOs, citizen science initiatives and the public have been generated and Zostera occurrence found during fishery surveys is recorded. Netherlands: Ongoing research and repeated experiments with the distribution of seagrass seed in the Wadden Sea region have yielded a great deal of knowledge. Norway: This has partially been implemented in the Oslofjord area. Spain: Workshops and meetings with relevant fisheries management authorities, research institutions and the fishery sector have been held in order to gather additional knowledge on the presence of Zostera beds. Sweden: The national PoM recommends action by Country Administrative Boards and municipalities to increase knowledge and awareness of the habitat and the regulations for its protection both amongst the staff of the authorities, sea-users and the wider public. United Kingdom: Data is collected through monitoring of MPAs, research, government agencies, NGO and public (Seasearch and Seagrass Spotter) surveys and reporting and uploaded to Marine Recorder and made publicly available. In England, an ongoing project investigating impacts on seagrass beds within MPAs from recreation boating involves baseline condition monitoring, awareness raising and trial restoration at sites. In Scottish waters, a Community-led Marine Biodiversity Monitoring Handbook to build citizen science skills has been created and a marine survey database (GeMS) is available to upload data and improve knowledge on distribution and condition. In Wales, the Natur am Byth ‘Marine Treasures’ species restoration project covers seagrass and with a strong engagement focus, it aims to aid seagrass restoration through advanced moorings, evaluate monitoring needs and work in collaboration with other restoration projects in Wales such as Seagrass Ocean Rescue, Porthdinllaen Seagrass Project and Pen Llŷn a’r Sarnau Biosecurity Project.
3.1 e. Report any existing and new data on the distribution, quality and extent of Zostera beds habitat to the OSPAR habitat mapping database; 
This reporting to OSPAR is taken care of regularly (as stated) by Denmark, France, Norway, Spain, Sweden and the United Kingdom.
3.1 f. Consider whether any site within its jurisdiction justifies selection as a marine protected area for the conservation and recovery of Zostera beds; 
Denmark: The habitat is protected in a number of ways inside and outside of MPAs, Zostera is a key species in a number of coastal habitats protected under the habitats directive and as such is the cause for designation of a number of MPAs. France: Zostera beds occur in 71 MPAs (protected feature in 24), 19 being part of the OSPAR network (15 designated to protect this feature). Germany: In areas with abundant Zostera individuals, all activities disturbing the soil are illegal. Ireland: All Zostera beds within SACs are closed to impacting activities. Future expansion of Ireland's network of MPAs might include further sites for this habitat feature, with corresponding inclusion in the OSPAR MPA network. In this regard in 2019, Ireland initiated a process that is designed to facilitate future MPA expansion in accordance with national and international commitments. Netherlands: The areas where sea grass (potentially) occurs are protected under N2000. Spain: Zostera beds provided justification for a number of SCIs within both the South and North Spanish Atlantic Demarcations, designated by regional governments. Sweden: The POM (2017) describes the extent of MPA protection in region Västra Götaland and recommends a review to identify where additional protected areas are needed. This work is on-going in Sweden with development of management plans and suggestions for additional protection measures concerning areas with Zostera beds. United Kingdom: Zostera beds can be protected as part of the Annex I habitats Sandbanks, Estuaries, Large shallow inlets and bays and intertidal mudflat and sandflat features within the UK Special Area of Conservation network. Seagrass beds can also be notified features of SSSIs (ASSIs in northern Ireland). Furthermore, Zostera beds have in the UK been designated within Marine Conservation Zones (MCZs) under the Marine and Coastal Access Act 2009, and the Marine Act (Northern Ireland) 2013, and within Nature Conservation MPAs in Scottish inshore waters under the Marine (Scotland) Act 2010. In England, there are seven MCZs designated to protect seagrass beds and one each in Wales (Skomer MCZ), Scotland (South Arran) and Northern Ireland (Waterfoot). The Zostera beds are also part of the UK OSPAR MPA network.
3.1 g. Implement paragraph f with regards to the particular link established between Zostera beds and any species noted in the OSPAR List of Threatened and/or Declining Species and Habitats1; 
Sweden: Atlantic cod and European eel are species associated with Zostera beds and this is often highlighted in management plans. United Kingdom: Long and short-snouted seahorse have been designated within three sites with seagrass beds (which may provide a habitat for breeding seahorse species) in Marine Conservation Zones under the Marine and Coastal Access Act 2009, which also contribute to the OSPAR MPA network. 
3.1 h. Address any significant adverse impacts on Zostera beds arising from human activities in waters under its jurisdiction; 
Denmark: This is taken care of through the Environmental Impact Assessment Directive as well as the WFD and the HD. France: This is part of the ongoing implementation of the "Façade Strategic Documents" and risk analysis for fishing activities is implemented in Natura 2000 sites and also included in the setup of ecological anchorage areas to prevent anchoring impact on Zostera beds. Ireland: Potential adverse effects from fishing and aquaculture are mitigated by spatial exclusion in order to protect Zostera beds. Netherlands: RWS, as a manager of the Wadden Sea, sets up management measures and is the initiator of various projects to preserve seagrass. Examples include the reintroduction of Zostera in the western and eastern Wadden Sea and the migration of seagrass in the Oosterschelde. Norway: This is partially implemented under regulations and instructions within the planning and building act, which steers the protection of Zostera beds to protect the important sites. Spain: Potential impacts on Zostera beds have been analysed in the framework of the implementation of the MSFD; this was based on the number of points significantly affected by all existing pressures within Spanish jurisdictional waters. Sweden: Legislation is in place that makes it possible to control several activities that may cause adverse effects (dredging, anchoring, vessel speed) within protected areas and through coastline protection. United Kingdom: Zostera beds are protected under national and international legislation requiring condition assessment and monitoring with Marine Protected Areas (MPAs) and regard to the habitat outside MPAs. Within sites, management measures are in place or being developed to minimize impacts including planning control, marine licences and fisheries management. However, activities such as bait digging need further management considerations. Further engagement and management measures are being developed with stakeholders and the public in the UK, including impacts of anchoring and mooring. 
3.1 i. Regulate land reclamation, coastal constructions, including marinas and ports, and downscaling of water exchange between open sea and inshore shallow waters, e.g. lagoons; 
Denmark: This is taken care of through the Environmental Impact Assessment Directive as well as the WFD and the HD. Germany: This is done through implementation of regulations of the National Park Laws as well as HD regulations and assessment of environmental effects are done on a regular basis. Iceland: The Icelandic Institute of Natural History has a legal obligation to provide instruction on the responsible use of natural resources and to provide assistance in assessing (a) the conservation value of habitat types, ecosystems, and natural history sites, and (b) the impact of construction work and other land use on nature. Ireland: Strict licensing requirements (foreshore license, Environmental Impact Assessments, Natura Impact Statements, consent conditions, etc.) are required for any of the above activities. Netherlands: The areas where Zostera (potentially) occurs are protected under Natura 2000 so that interventions and constructions may not take place without a permit. Norway: Under the WFD, regulations under the Pollution Act and under Planning and Building act regulations and instructions steers the protection of Zostera beds to protect the important sites. Spain: A law for the protection and sustainable use of the coast amends the previous Coastal Act and this reform provides more legal security by establishing a legal framework that might involve changes in the regulation of land reclamation, coastal constructions, etc. United Kingdom: Activities and developments are managed through planning control and marine licences both inside and outside Marine Protected Areas (MPAs). Activities causing the conservation objectives of a protected site not to be met would require protection measures to be put in place. As a Priority Marine Feature in Northern Ireland and Scotland and as a Section 7 habitat in Wales, the presence and distribution of Zostera beds is given appropriate consideration as part of marine planning, licensing and development control.
3.1 j. Adapt coastal protection measures in such a way that undesired negative effects on Zostera beds are minimised; 
Denmark: When new coastal protection is planned, HD legislation ensures no or minimised effects on Zostera beds. Germany: This is done through implementation of regulations of the National Park Laws as well as HD regulations and assessment of environmental effects are done on a regular basis. Iceland: There are designated protected areas, which encompass important Zostera beds. Ireland: Proposed coastal protection measures require an Environmental Impact Assessment and/or Natura Impact Statement in accordance with the Birds and Natural Habitats Regulations (2011-2015), prior to any relevant licensing/consent for the development works.  Netherlands: The areas where Zostera (potentially) occurs are protected under Natura 2000 so that interventions and constructions may not take place without a permit. Norway: This is partially implemented under the WFD and regulations under the Pollution Act and under Planning and Building Act steer the protection of Zostera beds to protect the important sites. Spain: A law for the protection and sustainable use of the coast, amends the previous Coastal Act and provides more legal security by establishing a legal framework that might involve changes in adoption of coastal protection measures. Sweden: A strategy against physical pressures and for biological restoration in the coastal areas (Measure 29 in the national program of measures for MSFD) is under development. On-going mapping (2017-2020) of coastal physical pressures in Sweden will provide data for future plans. Swedish legislation provides possibility to control several activities that may cause undesired effects (dredging, anchoring, vessel speed) within protected areas and through coastline protection. United Kingdom: Activities and developments are managed through planning control and marine licences both inside and outside Marine Protected Areas (MPAs). Activities causing the conservation objectives of a protected site not to be met would require protection measures to be put in place. As a Priority Marine Feature in Northern Ireland and Scotland and as a Section 7 habitat in Wales, the presence and distribution of Zostera beds is given appropriate consideration as part of marine planning, licensing and development control.   
3.1 k. Raise awareness of the importance of Zostera beds among relevant management authorities, the fishery sector and the general public.
Denmark: This is done through administration of the HD legislation. France: This is a part of the "citizen awareness raising" action of the Integrated LIFE project "MarHa" and an evaluation protocol is under development for an evaluation by the general public (diving centres). Germany: This is done through regular information exchange with relevant authorities and users, through a network of Information centres and by awareness raising from national park administrations. Iceland: The habitat mapping by the Icelandic Institute of Natural History is available online as an interactive map and as a comprehensive report. Ireland: The National Parks & Wildlife Service, which is the nature conservation authority, regularly publishes reports of its monitoring programs for Annex I habitats, designated sites and other protected marine features.  Netherlands: A website has been set up to provide information about the importance of eelgrass in the Wadden Sea and about the restoration measures being implemented (https://zeegrasherstelwaddenzee.com). Norway: This is partially implemented in the Oslofjord area. Spain: Seminars, workshops and meetings have been developed with relevant fisheries management authorities, the fishery sector and/or the general public, in order to raise awareness of the importance of seagrass beds. Sweden: The PoM recommends action by Country Administrative Boards and municipalities to develop knowledge and awareness of the habitat and the regulations for its protection both amongst the staff of the authorities, sea-users and the wider public and one example is an information campaign on Zostera in marinas. United Kingdom: Awareness raising amongst relevant bodies and the public has been undertaken in a number of ways, including; The Marine Life Information Network (MarLIN) website, Marine Protected Area (MPAs) management schemes, Conservation Advice packages and management statements, specific projects (including on blue carbon storage). Reports and maps are made publicly available wherever possible. In Northern Ireland, maps of known distribution of beds will soon be published and in Scotland, Priority Marine Feature descriptions reports, guidance and workshops have raised awareness to regulatory bodies, stakeholders, SAC officers, fishers and the public.  
Information about Restoration activities involving Zostera
· Sweden: To speed up the recovery process in Swedish eelgrass meadows, active transplantation (restoration) is an important measure which is well-described in reports and scientific papers (Moksnes et al. 2016ab, 2018). More recently, sand capping is being tested in connection with restoration efforts to decrease resuspension of fine substrate (Moksnes et al. 2018). 
· Denmark: restoration activities are going on (e.g. Lange et al. 2020, Flindt et al. 2020). 
· Scotland: Planned restoration in the Firth of Forth by the group "Restoration Forth” and a small-scale community-led restoration project on the west coast is underway.
· The Netherlands: The replanting and restoration of Zostera beds in the Dutch Wadden Sea has had very little success in the past, however in recent years (2018–2020) the transplant of Z. marina near the island of Griend seems to have succeeded with the planted seagrass meadow increasing from 30 ha in 2018 to 170 ha in 2020 (density of 30 shoots per m2). Future assessments will have to see if the bed is self-sustaining.
· Wales: Seagrass restoration by Seagrass Ocean Rescue has been successfully trialed in Milford Haven. Further funds have been gained to carry out more restoration of 10 ha in north Wales. Experimental trials of mechanical harvesting of seed is being undertaken in north Wales. Other restoration activities include trialing eco-moorings (e.g. Porthdinllaen Seagrass Project) and Natur am Byth ‘Marine Treasures’ restoration project.
· England: There are some recently initiated and onow ongoing projects such as ReMeMaRe-project Restoring Meadow, Marsh and Reef (ReMeMaRe) | Estuarine & Coastal Sciences Association (ecsa.international) and the Life Recreation Remedies project ReMEDIES-project-note-1.pdf (publishing.service.gov.uk).
· Northern Ireland: ongoing feasibility and suitability study for Zostera restoration. 
· Norway: Finalised pilot study by Gagnon et al. (2021) at the outer edge of the Oslofjord/Inner part of Skagerrak. 
· France: Two ongoing restoration projects: DYNAREST Project and Marine Natural Park Arcachon.
· Germany: The restoration potential is being investigated. 

	Knowledge gaps (additional information)
	Recent data for status assessment and key pressures/threats are largely missing from Iceland and Greenland (Region I), from Germany (Region II), and from Spain and Portugal (Region IV), but see García-Redondo et al. (2019) and de los Santos et al. (2019). 
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