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Preface  
 
REST-COAST aims to promote the development of healthy and climate-resilient European coastal regions 
achieved through innovative large-scale systemic restoration, enhance the delivery of ecosystem services 
and improve coastal biodiversity. The project strives to demonstrate that upscaled coastal restoration can 
provide a low carbon footprint solution to climate adaptation and disaster risk reduction for threatened 
coastal systems, combined with gains in their biodiversity.   
 
Work package 4, Adaptation management for restoration and upscaling, integrates and coordinates coastal 
adaptation-through-restoration management by developing coastal systemic adaptation pathways. Within 
the REST-COAST project, Work Package 4 focuses on adaptation management for restoration and upscaling. 
It aims to provide a comprehensive view of restoration measures as nature-based solutions (NbS), exploring 
climate adaptation strategies across pilot sites. The first step is to develop a scorecard methodology for 
coastal system behaviour considering indicators and homogeneous metrics for restoration effects on ESS and 
BDV gains under climate change. This report (deliverable 4.1) is the result of this task and establishes a 
common language for ESS delivery within REST-COAST, utilizing semi-quantitative ecosystem service and 
biodiversity indicators based on homogeneous metrics applied to EUNIS biotope mapping. 
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Summary  
 
The REST-COAST project aims to demonstrate the advantages of coastal restoration by focusing on how it 
contributes to Ecosystem Services (ESS) and biodiversity gains (BDV). It highlights the importance of 
understanding and quantifying ESS to inform decision-making processes, preventing their underappreciation 
and potential loss. The project identifies five key ecosystem services: Food Provisioning, Climate Change 
Regulation, Water Quality Purification, Reduction of Coastal Flooding Risk, and Reduction of Coastal Erosion 
Risk. Each service is defined, along with metrics to quantify their impact, providing a framework for evaluating 
restoration efforts. 
 
REST-COAST seeks to scale up coastal restoration measures across Europe to enhance ecosystem services 
and biodiversity in vulnerable coastal ecosystems. This requires a systematic approach, including adopting a 
uniform spatial unit for describing habitats. The European Nature Information System (EUNIS) for 
standardized data collection and habitat classification will be utilized. Biotope mapping within EUNIS 
incorporates biodiversity elements such as species occurrences and integrates with relevant international 
conventions and Red Lists. The project's approach involves defining biotope maps, assigning scores to 
ecosystem services and biodiversity indicators, and assessing spatial changes in habitats due to climate 
change and restoration efforts. 
 
This deliverable presents the generation of EUNIS habitat maps for Europe as a whole and for each of the 
pilot areas in REST-COAST. Subsequently, it presents the assignment of semi-quantitative scores for the 
contribution of each EUNIS (sub)habitat to the five key ecosystem services applying the rank scale 0 (none), 
1 (very low contribution), 2 (low contribution), 3 (medium contribution), 4 (high contribution) to 5 (very high 
contribution). It also describes the assignment of the IUCN Red List of Habitats to each of the depicted EUNIS 
(sub)habitats in the pilot areas. And finally, to assess coastal system behaviour and restoration effects on 
ecosystem services and biodiversity gains under climate change, a homogenised score card methodology is 
presented to overcome the problem of comparing minor changes (some percents) with major changes (tens 
of percents) in the total scores for ESS or BDV in each pilot area. 
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EUNIS 2019 level 3 (or more detailed levels where appropriate), EUNIS 2019 level 2 , EUNIS 2007-2011, the 
MSFD benthic broad habitat types, the HELCOM HUB classification in the Baltic, and the recently revised 
habitat classification in the Mediterranean. In the Black Sea, EUSeaMap is not classified into EUNIS 2007-
2011 (due to inapplicability), but is classified according to a classification that was developed by EMODnet 
Seabed.  
 

  
Figure 1. EUNIS classified EUSeaMap 2023 Broad-Scale Predictive Habitat Map for Europe.  

 
2.2.2 EUNIS marine and terrestrial habitats: European Environment Agency map 
A EUNIS map is available for all of Europe from the European Environment Agency, 
https://www.eea.europa.eu/data-and-maps/data/ecosystem-types-of-europe-1 (Figure 2). This is a raster 
map showing the EUNIS2012 typology on Level 2. The raster format has serious drawbacks and there are 
major biotopes lacking in coastal and marine zones.  
  

https://www.eea.europa.eu/data-and-maps/data/ecosystem-types-of-europe-1
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Figure 2. EUNIS map of Europe, raster map in EUNIS2012 Level 2.  

2.2.3 EUNIS terrestrial habitats derived from Corine Land Cover 2018 
 
The CORINE Land Cover 2018 dataset provides a comprehensive inventory of land cover and land use 
across European territories. It is derived from Sentinel-1 and Sentinel-2 satellite imagery. It encompasses 44 
thematic classes representing various land cover types. The map is available in vector format with a Minimum 
Mapping Unit (MMU) of 25 hectares (ha) for areal phenomena (e.g., forests, wetlands) and 100 meters for 
linear phenomena (e.g., rivers, roads). The most recent map refers to the 2018 reference year.  
 
The CORINE Land Cover 2018 map for Europe (version U2018_CLC2018_V2020_20u1) has GIS polygons 
available for coastal and terrestrial features (https://land.copernicus.eu/pan-european/corine-land-cover). 
The CORINE typology used in the European map can be converted to the EUNIS typology by use of the 
crosswalk between EUNIS habitats Classification and Corine Land Cover from the European Topic Centre on 
Biological Diversity, http://biodiversity.eionet.europa.eu. Applying the crosswalk table first a conversion to 
EUNIS2012 was made and, where possible, the EUNIS2012 habitats were converted to the EUNIS2022 
typology for marine habitats and the EUNIS2021 typology for terrestrial habitats, which are listed on 
https://eunis.eea.europa.eu/habitats-code-browser-revised.jsp (Figure 3). At the time of completion, four 

https://land.copernicus.eu/pan-european/corine-land-cover
http://biodiversity.eionet.europa.eu/
https://eunis.eea.europa.eu/habitats-code-browser-revised.jsp
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CLC2018 EUNIS2012C EUNIS2122C EUNIS2122D 
335 H4 U4 Snow or ice-dominated habitats 
411 C3 C3-2012 Littoral zone of inland surface waterbodies 
412 D1 D1-2012 Raised and blanket bogs 
421 A2.5 MA2 Coastal saltmarshes and saline reedbeds 
422 J5.1 J5.1-2012 Highly artificial saline and brackish standing waters 
423 A2 MA5 Littoral sand 
511 C2 C2-2012 Surface running waters 
512 C1 C1-2012 Surface standing waters 
521 X02 X02-2012 Saline coastal lagoons 
522 X01 X01-2012 Estuaries 
523 A5 MB5 Infralittoral sand 
999 999 999 NODATA 

 

 
Figure 3. EUNIS classification map of Europe derived from CLC2018. Background map Stamen Toner Lite.  

2.2.4 EUNIS terrestrial habitats derived from the Copernicus Coastal Zone map of Europe 
 
The Copernicus Coastal Zones product provides detailed information about land cover and land use 
for European coastal territories up to a landward distance of 10 kilometres. The product covers all European 
coastal areas, spanning approximately 730,000 square kilometres. It includes a wide range of thematic 
classes, totalling 71 categories. The dataset undergoes updates every six years. It is currently available for 
the 2012 and 2018 reference years. The dataset is available as vector data, allowing for precise mapping and 
analysis and has a Minimum Mapping Unit (MMU) of 0.5 hectares and a Minimum Mapping Width 
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(MMW) of 10 meters. The production of coastal zone layers is coordinated by the European Environment 
Agency (EEA) as part of the Copernicus Land Monitoring Service (CLMS) Local Component. The buffer zone 
of coastline is derived from EU-Hydro v1.1 data. 
 
This map will have great use for mapping restoration measures and ecosystem services on a European scale 
(Figure 4). However, the data are not validated yet and therefore can only be applied with careful checks for 
the correctness on a local scale. 
 
Table 2. Code conversions from the European CLC Coastal Zone map level 3 to EUNIS broad scale.  

CLC2018C CLC2018D EUNIS2122C EUNIS2122D 
111 Urban fabric 'J1-2012' Buildings of cities, towns and villages 
112 Industrial, commercial, public and 

military units 
'J2-2012' Low density buildings 

121 Road networks and associated 
land 

'J4.2-2012' Road networks 

122 Railways and associated land 'J4.3-2012' Rail networks 
123 Port areas and associated land 'J4.5-2012' Hard-surfaced areas of ports 
124 Airports and associated land 'J4.4-2012' Airport runways and aprons 
131 Mine, dump and construction 

sites 
'J6-2012' Waste deposits 

132 Land without current use 'J2.6-2012' Disused rural constructions 
140 Green urban, sports and leisure 

facilities 
'E2.6-2012' Heavily fertilised grassland, including 

sports fields and grass lawns 
211 Arable irrigated and non-irrigated 

land 
'V11' Intensive unmixed crops 

212 Greenhouses 'J2.43-2012' Greenhouses 
221 Vineyards, fruit trees and berry 

plantations 
'V5' Shrub plantations 

222 Olive groves 'T24' Olea europaea-Ceratonia siliqua forest 
231 Annual crops associated with 

permanent crops 
'V15' Bare tilled, fallow or recently 

abandoned arable land 
232 Complex cultivation patterns 'V12' Mixed crops of market gardens and 

horticulture 
233 Land principally occupied by 

agriculture with significant areas 
of natural vegetation 

'V13' Arable land with unmixed crops grown 
by low-intensity agricultural methods 

234 Agroforestry 'V6' Tree dominated man-made habitats 
311 Natural & semi-natural 

broadleaved forest 
'T1' Deciduous broadleaved forest 

312 Highly artificial broadleaved 
plantations 

'T29' Broadleaved evergreen plantation of 
non site-native trees 

321 Natural & semi-natural coniferous 
forest 

'T3' Coniferous forest 

322 Highly artificial coniferous 
plantations 

'T3N' Coniferous plantation of site-native 
trees 

331 Natural & semi-natural mixed 
forest 

'G4-2012' Mixed deciduous and coniferous 
woodland 

332 Highly artificial mixed plantations 'G4.F-2012' Mixed forestry plantations 
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CLC2018C CLC2018D EUNIS2122C EUNIS2122D 
340 Transitional woodland and scrub 'T41' Early-stage natural and semi-natural 

forest and regrowth 
350 Lines of trees and scrub 'T42' Coppice and early stage plantations 
360 Damaged forest 'T43' Recently felled areas 
410 Managed grassland 'V3' Artificial grasslands and herb 

dominated habitats 
421 Semi-natural grassland 'R2' Mesic grasslands 
422 Alpine and sub-alpine natural 

grassland 
'R4' Alpine and subalpine grasslands 

510 Heathland and moorland 'S4' Temperate shrub heathland 
520 Alpine scrub land 'S2' Arctic, alpine and subalpine scrub 
530 Sclerophyllous scrubs 'S5' Maquis, arborescent matorral and 

thermo-Mediterranean scrub 
611 Sparse vegetation on sands 'U2' Screes 
612 Sparse vegetation on rocks 'U2' Screes 
621 Beaches and dunes 'N1' Coastal dunes and sandy shores 
622 River banks 'C3.6-2012'  Unvegetated or sparsely vegetated 

shores with soft or mobile sediments 
631 Bare rocks, outcrops, cliffs 'U3' Inland cliffs, rock pavements and 

outcrops 
632 Burnt areas (except burnt forest) 'U5' Miscellaneous inland habitats usually 

with very sparse or no vegetation 
633 Glaciers and perpetual snow 'U4' Snow or ice-dominated habitats 
711 Inland marshes 'D2-2012' Valley mires, poor fens and transition 

mires 
712 Peat bogs 'D1-2012' Raised and blanket bogs 
721 Salt marshes 'MA2' Littoral biogenic habitat 
722 Salines 'J5.1-2012' Highly artificial saline and brackish 

standing waters 
723 Intertidal flats 'MA5' Littoral sand 
811 Natural & semi-natural water 

courses 
'C2-2012' Surface running waters 

812 Highly modified water courses 
and canals 

'J5-2012' Highly artificial man-made waters and 
associated structures 

813 Seasonally connected water 
courses (oxbows) 

'C2.5-2012' Temporary running waters 

821 Natural lakes 'C1-2012' Surface standing waters 
822 Reservoirs 'J5.3-2012' Highly artificial non-saline standing 

waters 
823 Aquaculture ponds 'J5.32-2012' Intensively managed fish ponds 
824 Standing water bodies of 

extractive industrial sites 
'J5.34-2012' Standing waterbodies of extractive 

industrial sites with extreme chemistry 
831 Lagoons 'X02-2012' Saline coastal lagoons 
832 Estuaries 'X01-2012' Estuaries 
833 Marine inlets and fjords 'MB1' Infralittoral rock 
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CLC2018C CLC2018D EUNIS2122C EUNIS2122D 
841 Open sea 'MC5' Circalittoral sand 
842 Coastal waters 'MB5' Infralittoral sand 

 

 
Figure 4. EUNIS classification map for the coastal zone of Europe derived from CLC CZ_2018.  

 

2.3 EUNIS maps of pilot sites 
 
Each pilot site in REST-COAST is requested to produce a EUNIS habitat map in the latest EUNIS classifications, 
i.e. marine version 2022 and terrestrial version 2021. It is noted that during production the Inland waters, 
Wetlands, Constructed, industrial and other artificial habitats and Complexes were pending review.  
 
 
2.3.1 Wadden Sea Ems-Dollard (Netherlands / Germany) 
 
The Wadden Sea encompasses vast expanses of bare sand and mud flats, covering about 4,700 square 
kilometers, which emerge twice daily during low tide. The consistent supply of sediment from the sea has 
effectively counteracted the gradual rise in sea levels over the past 8,000 years, thereby preserving a coastal 
landscape characterized by a seaward sandy barrier, extensive tidal flats, and periodically inundated 
marshes. Although dominated by oceanic waters, the region experiences influence from river flows as well. 
Its dynamic sandy shoals and dune islands afford partial protection against the formidable forces of waves 
and winds prevalent in the open sea. 
Annually, the Wadden Sea serves as a sanctuary for an unparalleled influx of 10-12 million birds, which utilize 
the area for foraging and rest along their East Atlantic flyway. Abundant food resources, primarily in the form 













D4.1 Scorecard methodology 
 

21 
 

 
Figure 7. Biotope map of the trilateral Wadden Sea. Source: Baptist et al. (2022). 

The level 3 marine benthic EUNIS2022 biotopes for the Atlantic region are composed of a combination of 
depth and substrate. For the Wadden Sea environment the littoral habitats (MA), infralittoral habitats (MB) 
and circalittoral habitats (MC) are relevant. Each habitat has six different substrates: 1. Rock, 2. Biogenic 
habitat, 3. Coarse sediment, 4. Mixed sediment, 5. Sandy sediment and 6. Muddy sediment.  
The trilateral ecotope map contains data about water depth and inundation period, from which the littoral 
habitats were defined by all Low littoral, Middle littoral, High littoral and Supralittoral ecotopes, the 
infralittoral habitats by the Shallow sublittoral ecotopes and the circalittoral habitats by the Deep sublittoral 
ecotopes. The map contains a classification of the substrate on basis of which the Coarse sediment, Sandy 
sediment and Muddy sediment can be distinguished based on Coarse sand, Fine sand and Silt ecotopes 
respectively. However, substrate data is only available for the littoral parts so it is assumed here that all 
infralittoral and circalittoral biotopes are sandy. For some small littoral parts the sediment data is lacking and 
also here it is then assumed the sediment is sandy. The salt marshes of the Wadden Sea, which are included 
in the trilateral map, belong to the littoral biogenic habitats, which are subdivided in Level 4 in Atlantic upper 
saltmarshes (High salt marsh ecotope), Atlantic upper-mid saltmarshes and saline and brackish reed, rush 
and sedge beds (Brackish marsh ecotope), Atlantic mid-low saltmarshes (Low salt marsh ecotope) and 
Atlantic pioneer saltmarshes (Pioneer zone ecotope). Some parts of salt marshes are dune slacks (EUNIS2021 
terrestrial biotope N1H) and other parts are managed for cattle and classified as meadows (EUNIS2021 
terrestrial biotope R22). Also at level 4, some of the littoral and infralittoral EUNIS biotopes contain 
information on salinity, distinguishing between full salinity and reduced and variable salinity. This 
information is also available in the trilateral ecotope map. In EUNIS the Level 3 Atlantic littoral sandy biotopes 
are subdivided in Level 4 on basis of sediment mobility and a further subdivision in fine sands and muddy 
sands. This information is not available in the trilateral ecotope map. 
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Based on the Variables and Codes in Table 4 the following 15 EUNIS biotopes could be defined based on the 
trilateral ecotope map, defined for EUNIS marine habitat types 2022 and EUNIS terrestrial habitat types 2021, 
together abbreviated to EUNIS2122, Table 5. 
  
Table 5. Code conversions from the trilateral ecotope map to EUNIS2021 & EUNIS2022.  

LitoralCod SedCode SaltClass SaltMarshC EUNIS2122C EUSIS2122D 
0 

   
MC521 Faunal communities of Atlantic 

circalittoral sand 
1 

 
2 

 
MB523 Faunal communities of full salinity 

Atlantic infralittoral sand 
1 

 
1 or 0 

 
MB524 Faunal communities on variable 

salinity Atlantic infralittoral sand 
2, 3, 4 or 

5 
0 or 2 

  
MA52 Atlantic littoral sand 

2, 3, 4 or 
5 

1 2 
 

MA621 Faunal communities of full salinity 
Atlantic littoral mud 

2, 3, 4 or 
5 

1 1 or 0 
 

MA622 Faunal communities of variable 
salinity Atlantic littoral mud 

2, 3, 4 or 
5 

3 2 
 

MA321 Faunal communities on full salinity 
Atlantic littoral coarse sediment 

2, 3, 4 or 
5 

3 1 or 0 
 

MA322 Faunal communities on variable 
salinity Atlantic littoral coarse 
sediment 

6 
  

1 MA225 Atlantic pioneer saltmarshes 
6 

  
2 MA224 Atlantic mid-low saltmarshes 

6 
  

3 MA223 Atlantic upper-mid saltmarshes and 
saline and brackish reed, rush and 
sedge beds 

6 
  

4 MA222 Atlantic upper saltmarshes 
6 

  
5 MA22 Atlantic littoral biogenic habitat (i.e. 

saltmarshes undefined) 
6 

  
6 N1H Atlantic and Baltic moist and wet 

dune slack 
6 

  
7 R22 Low and medium altitude hay 

meadow 
 
The resulting EUNIS map for the trilateral Wadden Sea is shown in Figure 8. 
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Figure 8. EUNIS map of the trilateral Wadden Sea.  

EUNIS map of the Ems-Dollard area 
In October 2023 an updated ecotope map of the Dutch-German Ems-Dollard was delivered (Paree et al. 
2023). This map is based on the bathymetric survey of 2020 and a revised rule set (ZES.2) for the definition 
of ecotopes, based on the advice of Van Donk & Baptist (2021). The vegetation composition of the salt 
marshes in the Dutch part of the Ems-Dollard was most recently mapped in 2018 and 2019. The German part 
was last mapped in 2015 and 2016. These vegetation data were applied to map the salt marshes in the 
updated ecotope map. However, the number of salt marsh types in the ecotope map is limited to two 
(pioneer marsh or salt marsh). To better link to the EUNIS habitats it is advisable to use the TMAP 
classification scheme for salt marshes, which distinguishes more classes. Finally, because the ecotope map 
only maps the estuarine parts outsides the dikes and there are also inland restoration measures planned, it 
is advisable to include inland parts as well. This can be done based on the 10 km wide coastal zone map 
derived from Corine Land Cover (https://land.copernicus.eu/en/products/coastal-zones).  
 
A recent map of the Ems-Dollard EUNIS habitats was compiled from: 

1. The updated ecotope map from Rijkswaterstaat for the Ems-Dollard tidal system 
2. The latest salt marsh maps from the TMAP classification 
3. The inland mapping based on Corine Coastal Zones Land Cover/Land Use 2018 

(CZ_2018_DU004_3035_V010). 
 
Ad. 1  Dutch ecotopes ZES.2 to EUNIS 
The ecotope conversion as described for the Dutch Wadden Sea map was used, resulting in EUNIS habitats 
for an updated bathymetry and updated hydrodynamic modelling in the subarea of the Wadden Sea. 
 
Ad. 2 TMAP salt marsh codes to EUNIS 
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The salt marsh maps in the TMAP typology (Petersen et al. 2017) were converted to EUNIS according to Table 
6. 
 
Table 6. Conversion from TMAP codes to EUNIS habitats for the salt marshes in the Ems-Dollard area. 

TMAP_Code EUNIS2122 
'G.1.0' 'R22' 
'X.0' 'N1' 
'X.1' 'N11' 
'X.3' 'N131' 
'X.7.1' 'N1A' 
'H.0' 'MA22' 
'S.0' 'MA22' 
'S.0.1' 'MA22' 
'S.0.2' 'MA22' 
'S.0.3' 'MA22' 
'S.1.1' 'MA225' 
'S.1.2' 'MA225' 
'S.2.0' 'MA224' 
'S.2.1' 'MA224' 
'S.2.2' 'MA224' 
'S.2.3' 'MA224' 
'S.3.0' 'MA222' 
'S.3.2' 'MA222' 
'S.3.3' 'MA222' 
'S.3.5' 'MA222' 
'S.3.7' 'MA222' 
'S.3.9' 'MA222' 
'S.3.10' 'MA222' 
'S.3.11' 'MA222' 
'S.3.13' 'MA222' 
'S.3.14' 'MA222' 
'S.5.1' 'MA223' 
'S.5.2' 'MA223' 
'S.5.3' 'MA223' 
'S.6.1' 'R22' 
'S.8.0' 'X02-2012' 
'S.9' 'MA22' 

 
Ad. 3 Corine Coastal Zones Land Cover 
The Corine Coastal Zones Land Cover map was converted (to the best possible extent) to EUNIS habitats 
according to Table 2. 
 
The resulting map is shown in Figure 9. 
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Figure 9. EUNIS habitat map of the Ems-Dollard area. 

 
 
  





https://idt2.regione.veneto.it/idt/downloader/download
https://geodati.gov.it/geoportale
https://cigno.atlantedellalaguna.it/
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to two or three EUNIS level-4 codes, due to the contemporary presence of overlapping habitats that 
correspond to both (three) EUNIS habitat descriptions. 
 

 
Figure 11. Workflow for the assignment of the EUNIS code in the Venice Lagoon.  
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2.3.3 Ebro Delta (Spain) 
 
An Ebro delta (NE Spain) spatially detailed EUNIS habitats map (Figure 12) was crafted by cross-analysing a 
CORINE habitats map at a scale of 1:50.000, and a CORINE to EUNIS habitat classification system conversion 
table. The habitat types not encompassed by the CORINE system, such as benthic and circalittoral marine 
habitats, as well as running surface waters, were sourced from three distinct references: the Seabed Habitats 
maps developed by the European Marine Observation and Data Network (EMODnet) 
(https://emodnet.ec.europa.eu/geoviewer/), the seagrass meadows maps developed by the Catalan 
government (https://agricultura.gencat.cat/ca/detalls/Article/Herbassars-o-praderies-de-fanerogames-
marines-00002#contingut-de-la-base), and the Ebro delta maps developed by the Ebro River water authority 
(https://iber.chebro.es/sitebro/sitebro.aspx). 
 
The CORINE land cover specific to the Ebro delta was extracted from a broader CORINE map developed by 
the Catalan government covering all of Catalonia. The Catalonia CORINE habitats map, initially generated in 
2001 and last updated in 2018, served as a foundational resource: 
 (https://sig.gencat.cat/metadades/geonetworkMetadataDetailUuid.html?uuid=TMP0000A_16571). 
Notably, the map's creation adhered to certain standards set by the Catalan Government, including a minimal 
drawing area of 22,500 m2 and the use of polygons with no more than three legend items. 
 
The CORINE habitats classification was transformed into the EUNIS 2012 habitats classification system using 
a conversion table developed by the Government of Catalonia: 
https://mediambient.gencat.cat/ca/05_ambits_dactuacio/patrimoni_natural/sistemes_dinformacio/habita
ts/habitats_terrestres/habitats-de-catalunya/correspondencies_entre_habitats/. In instances where a 
Corine habitat type comprised an amalgamation of 2 or more types, we selected the most representative 
type for the conversion process. Furthermore, we proceeded to convert the EUNIS-2012 habitats into either 
EUNIS-2021 (terrestrial) or -2022 (marine) habitats (Table 7). This conversion was carried out using the EUNIS 
marine habitat classification 2022 crosswalks table provided by the European Environment Agency. It's 
noteworthy that for certain EUNIS-2012 categories, namely C, D, and J, the conversion is pending. In such 
cases, we've maintained the 2012 category until the conversion process is completed. 
  

Table 7. Conversion table from Corine to EUNIS-2012 and EUNIS-2122 habitats. 

CORINE 
code 

EUNIS2012 
code 

EUNIS2122 
code 

EUNIS2122 description 

14a A2.2 MA55 Mediterranean littoral sand 
15a A2.552 MA2533 Mediterranean coastal halo-nitrophilous pioneer communities 
16a B1.2 N12 Mediterranean and Black Sea sand beach 
16b B1.312 N141 Western Tethyan embryonic dunes 
18c A1 MA15 Mediterranean littoral rock 
21a X02 X02 Saline coastal lagoons 
34g E1.2A R1A5 Brachypodium phoenicoides swards 
44.8 F9.31 F9.31-2012 Nerium oleander, Vitex agnus-castus and Tamarix galleries 
44h G1.311 T1421 Iberian poplar galleries 
53.13 C3.23 C3.23-2012 Typha beds 
53a D5.11 D5.11-2012 Phragmites australis beds normally without free-standing water 
53c C3.28 C3.28-2012 Riparian Cladium mariscus beds 
53d C3.32 C3.32-2012 Arundo donax beds 

https://emodnet.ec.europa.eu/geoviewer/
https://agricultura.gencat.cat/ca/detalls/Article/Herbassars-o-praderies-de-fanerogames-marines-00002#contingut-de-la-base
https://agricultura.gencat.cat/ca/detalls/Article/Herbassars-o-praderies-de-fanerogames-marines-00002#contingut-de-la-base
https://iber.chebro.es/sitebro/sitebro.aspx
https://sig.gencat.cat/metadades/geonetworkMetadataDetailUuid.html?uuid=TMP0000A_16571
https://mediambient.gencat.cat/ca/05_ambits_dactuacio/patrimoni_natural/sistemes_dinformacio/habitats/habitats_terrestres/habitats-de-catalunya/correspondencies_entre_habitats/
https://mediambient.gencat.cat/ca/05_ambits_dactuacio/patrimoni_natural/sistemes_dinformacio/habitats/habitats_terrestres/habitats-de-catalunya/correspondencies_entre_habitats/
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CORINE 
code 

EUNIS2012 
code 

EUNIS2122 
code 

EUNIS2122 description 

82 I1.1 T3M Coniferous plantation of non site-native trees 
82d I1.4 V14 Inundated or inundatable croplands, including rice fields 
83b G1.D4 V614 Fruit orchards 
83c G2.92 V622 Citrus orchards 
86a E5.1 V37 Annual anthropogenic herbaceous vegetation 
86b E5.1 V37 Annual anthropogenic herbaceous vegetation 
87a I1.53 V153 Fallow un-inundated fields with annual and perennial weed 

communities 
87b E5.1 V37 Annual anthropogenic herbaceous vegetation 
89a J5.12 J5.12-2012 Saltworks 
    MB35 Mediterranean infralittoral coarse sediment 
    MB252 Biocenosis of Posidonia oceanica 
    MB55 Mediterranean infralittoral sand 
    MB65 Mediterranean infralittoral mud 
    MC35 Mediterranean circalittoral coarse sediment 
    MC451 Biocenosis of Mediterranean muddy detritic bottoms 
    MC651 Biocenosis of Mediterranean circalittoral coastal terrigenous 

muds 
    MB5521 Mediterranean Cymodocea beds 
    C2-2012 Running surface waters 
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Figure 12. EUNIS habitat map of the Ebro delta. 

  



https://gis.ices.dk/geonetwork/static/fre/catalog.search#/metadata/16b9c5d2-5348-4948-8ee8-2c038d206853
https://gis.ices.dk/geonetwork/static/fre/catalog.search#/metadata/16b9c5d2-5348-4948-8ee8-2c038d206853
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Figure 13. EUNIS biotope map of Arcachon Bay. 
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2.3.5 Vistula Lagoon (Poland) 
 
For Vistula Lagoon there was no dedicated EUNIS map available. Based on the CORINE Land Cover 2018 map 
for Europe (version U2018_CLC2018_V2020_20u1) and the conversion table to EUNIS habitats made for 
REST-COAST (Table 1), a EUNIS classification map was made. The resulting map shows the situation in 2018, 
prior to the construction of the artificial bird breeding island in the lagoon (Figure 14). 
 

 
Figure 14. EUNIS habitats in Vistula Lagoon.  

 
 
  



https://map.sitr.regione.sicilia.it/orbs/services/carta_habitat_10000/cartahabitat_corinebiotopes_HCB/MapServer/WMSServer
https://land.copernicus.eu/pan-european/corine-land-cover
https://land.copernicus.eu/pan-european/corine-land-cover
http://vnr.unipg.it/habitat/index.jsp)
http://biodiversity.eionet.europa.eu/
https://eunis.eea.europa.eu/habitats-code-browser-revised.jsp
https://eunis.eea.europa.eu/habitats-code-browser-revised.jsp
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Figure 15. EUNIS habitats in Sicily Lagoon.  

  



https://emodnet.ec.europa.eu/geoviewer/
https://natura2000.egov.bg/EsriBg.Natura.Public.Web.App
https://natura2000.egov.bg/EsriBg.Natura.Public.Web.App
https://archimer.ifremer.fr/doc/00723/83528/88577.pdf
https://emodnet.ec.europa.eu/geoviewer/


https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-marine-habitat-classification-review-2022
https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-marine-habitat-classification-review-2022




https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-terrestrial-habitat-classification-review-2021
https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-terrestrial-habitat-classification-review-2021


https://cdr.eionet.europa.eu/help/natura2000/Documents/NATHABS_HABCODE_090416.pdf
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Table 17. Conversion from habitats of community interest to EUNIS 2012 and 2022.  

 
 
 
In total, 41 natural and semi-natural elementary habitats (EUNIS typology) have been identified within the 
Natura 2000 sites. Among these, 22 are "habitats of community interest" listed in Annex 1 of the European 
Directive "Habitats, Fauna, Flora". Due to the complexity of habitat and the precise field informed work, part 
of REST-COAST site is described as mosaic habitat with dominant habitat first and secondary habitats. 
 
For Rhône Delta a EUNIS map was produced, Figure 17. 
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Figure 17. EUNIS habitats (2022) in Rhône Delta.  
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2.3.9 Nahal Dalia (Israel) 
The Nahal Dalia pilot is in Hof HaCarmel region, In the Northern Coastal plain of Israel. A survey that was 
conducted in 2022 by the Open Landscape Institute has defined a biotope map for the region.  
  
The mapping was conducted in a non-agricultural open area and found that there are 30 different habitats 
classified into 6 general categories of habitats, as seen in Table 18. The mapping analysis demonstrates the 
percentage share of each general category in the space: about tenth of the are Sandy beach with no 
vegetation, In the vegetated areas, about a third is sandy, a quarter is lithified sandstone, a quarter consists 
of variety of wetlands and about tenth of the area is alluvial gravelly soils. 
 
Table 18. Classification of 30 habitats in 6 general categories in HaCarmel region, Israel by Perlberg et al. 
(2022).  

Sandy beach with no vegetation Beach 9% 
Pebble Beach with no vegetation  
rocky Beach with no vegetation  
Shells Beach  
Drifting Sand Dunes Sands 32% 
Semi-stabilized Sand Dunes  
Stabilized Sand Dunes  
Semi-stabilized Sand on Lithified Sandstone  
Stabilized Sand on Coastal Plain  
Stabilized Sand on Lithified Sandstone  
Stabilized Sand on Lithified Sandstone (Mound)  
Sand on Coastal Lithified Sandstone  
Coastal Lithified Sandstone Lithified Sandstone 25% 
Mediterranean Lithified Sandstone  
Alluvium in Coastal Plain  
Alluvium on Lithified Sandstone  
Alluvium on Lithified Sandstone (Mound)  
Alluvium on Coastal Lithified Sandstone  
Alluvium on Coastal Cliff (Mound)  
Wet Meadow Wetlands 23% 
Wet Hollow  
Marshland  
Springs  
Surface Runoff  
Riverbank  
Winterbourne  
Winterbourne Estuary  
Estuary\Salt marsh  
Salt marsh  
Ruins Other 0.3% 

 
 
To adapt the information from the regional survey to the pilot area, a comprehensive historical review was 
conducted by Moran Development and Consulting, that included an examination of previous data and the 
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integration of historical aerial photographs with the current situation. These contributed to understanding 
the original infrastructure of the area. Additional 11 follow-up local surveys of the existing situation were 
conducted in the fields of hydrogeology, hydrology, hydro-geochemistry, bathymetry, algae, aquatic 
macroinvertebrates, vegetation, fish, birds, softshell turtles, and mammals.  
  
After collecting the data, integration was carried out between the spatial units defined by OLI and the findings 
of the local surveys, accurately classifying the habitats according to the local scale of the pilot area. The 
habitats integrated classification in the pilot area as defined by Moran (literal translation to English): 1-Nahal 
Dalia Surface Runoff, 2-Northern and central marshland, 3- Southern marshland, 4- Fishponds, 5-Coastal 
stable dune, 6-Sandy beach with no vegetation, 7-Coastal thickets, 8- Lithified sandstone, 9-Estuaries, 10-
Coastal marshland, 11-Water canals.  
  
For application in the REST-COAST project, the integrated pilot habitats classification was converted to the 
EUNIS-2012 biotopes as well as the EUNIS-2022 marine biotopes. For Nahal Dalia this resulted in the EUNIS 
map shown in Figure 18.    
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Figure 18. EUNIS habitats in Nahal Dalia.  
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3. Methodology for scoring ecosystem services and biodiversity indicators  
 

3.1 Literature on existing scoring methodologies for ESS in combination with EUNIS 
 
In order to compare ecosystem services in view of upscaled coastal restoration measures, a harmonised and 
comparable system of indicators is desired. Such indicators have mostly been developed semi-quantitatively 
using rank scores (e.g. Potts et al., 2014; Galparsoro et al., 2014; Tempera et al., 2016).  
 
For example, Galparsoro et al. (2014) used EUNIS maps of the north-east Atlantic marine benthic habitats in 
combination with expert judgement to categorize and map ecosystem services in three classes high, low and 
negligible. In total, twelve ecosystem services were considered in their investigation: (i) Food provision; (ii) 
Raw materials (biological) (incl. biochemical, medicinal, and ornamental); (iii )Air quality and climate 
regulation; (iv) Disturbance and natural hazard prevention; (v) Photosynthesis, chemosynthesis, and primary 
production; (vi) Nutrient cycling; (vii) Reproduction and nursery; (viii) Maintenance of biodiversity; (ix) Water 
quality regulation and bioremediation of waste; (x) Cognitive value; (xi) Leisure, recreation and cultural 
inspiration; and (xii) Feel good or warm glow. Galparsoro et al. (2014) applied these to 62 EUNIS habitat 
types.  
 
 A direct application to the ESS selected in REST-COAST is not possible. The best matches are: 

1. a combination of (i) Food provision and (viii) Reproduction and nursery for the REST-COAST ESS Food 
(Fish) Provisioning,  

2. (iv) Disturbance and natural hazard prevention for the REST-COAST ESSs Reduction of coastal 
flooding risk and Reduction of coastal erosion risk. 

3. a combination of (vi) Nutrient cycling and (ix) Water quality regulation and bioremediation of waste 
for the REST-COAST ESS Water quality purification. 
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Table 19. Ecosystem services assessment in three classes High, Low and Neglible for EUNIS Atlantic marine 
benthic habitats by Galparsoro et al. (2014). 
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from Provisioning services: Food, Fish feed, Fertiliser, Ornaments (incl. aquaria), Medicine & blue 
biotechnology. 
from Regulating services: Healthy climate, Prevention of coastal erosion, Sea defence, Clean water and 
sediments, Immobilisation of pollutants. 
from Cultural services: Tourism / Nature watching, Spiritual / Cultural wellbeing, Aesthetic benefits, 
Education. 
In linking the services described by Potts et al. (2014) to the selected ESS in REST-COAST, we consider the 
Intermediate services to be most closely linked to natural features and therefore preferential. For application 
in REST-COAST, a selection can be made of the following five ecosystem services as scored by Potts et al 
(2014): 
FP: Food provisioning; 
CCR: Carbon sequestration; 
WP: Regulation of water & sediment quality; 
RFR: Natural hazard regulation; 
RCE: Prevention of coastal erosion. 
 
A study by Tempera et al. (2016) have mapped the distribution of seabed-associated ecosystem services 
capacity by using (i) a geospatial dataset representing the broadscale distribution of permanently-submerged 
seabed habitats with (ii) information on each habitat capacity to provide ecosystem services. The latter was 
found in six publications among which Galparsoro et al. (2014) and Potts et al. (2014). They made lookup 
tables that relate 33 classes of Common International Classification of Ecosystem Services (CICES) to 67 EUNIS 
and 24 non-EUNIS seabed habitats. They categorized the ecosystem services in a binary way: present or 
absent. They also listed the completeness of the evidence on the provision of each ecosystem service from 
literature. Out of the 36 ecosystem services, 15 were graded as well or very-well assessed, 6 were assessed 
fairly and 17 were poorly or very poorly assessed. 
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Table 20. Ecosystem scores in four classes 3=Moderate contribution, 2=Low contribution, 1=No or negligible 
contribution, 0=Not known contribution per EUNIS biotope modified from Potts et al. (2014). Yellow-marked 
are relevant ESS for REST-COAST. 
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E,W A1.1 3 3 1 3 3 1 3 1 2 1 3 3 1 1 1 1

E,W A1.2 2 2 1 3 3 3 1 2 1 2 2 1 1 1 1

E,W A1.3 1 1 1 3 3 3 1 2 1 1 1 1 1 1 1

E,W A2.1 1 2 1 2 2 2 2 1 2 2 3 1 3 1

E,W A2.2 1 2 2 3 2 3 2 1 2 1 2 2 3 1 3 1

E,EU A2.4 1 2 2 3 2 2 2 1 2 1 2 2 3 1 3 1

E,W A2.3 1 3 2 2 2 1 1 2 2 2 1 1 2 2 1 1 2 1

E A2.5 3 3 3 3 2 2 2 3 3 3 1 3 2 2 3 3 3 1 3 1

E,EU,W A2.6 3 3 3 2 1 2 3 3 2 2 3 2 2 3 3 2 1 1
E,EU,W A2.7 3 2 2 3 1 2 2 2 2 2 2 2 2 2 1 1 1

E,W A3.1 2 2 3 3 2 3 2 2 2 1 1

E,W A3.2 2 2 3 3 2 3 2 2 2 1 1

E,W A3.3 2 2 3 3 2 2 2 2 1 1

E,W A4.1 1 2 2 1 1 3 1 1 2 1 1

E,W A4.2 1 2 2 1 1 3 1 1 2 1 1

E,W A4.3 1 2 2 1 1 3 1 1 2 1 1

E,W A5.1 1 2 2 2 1 0 2 3 1 1 2 1 1 1

s A5.1, A5.2 1 2 2 3 1 1 1 1 2 3 0 1 2 1 1 1 1 1 1 1 1

E,W A5.2 1 1 2 2 1 0 2 3 1 1 2 1 1 1

E,W A5.3 1 2 2 2 1 0 2 3 1 1 2 2 1 1

E,EU,W A5.4 1 2 2 2 1 0 2 3 1 1 2 2 1 1

w A5.4, A5.3 1 2 2 2 1 0 2 3 1 1 2 2 1 1

E,EU,W A5.5 3 2 3 3 2 3 2 3 2 2 2 2 2 2 2 1 1

E,EU,W A5.6 3 2 2 3 2 2 2 3 1 2 2 2 3 1 1 1 1

S A7.4, A7.7 3 2 2 3 2 1 1 0 1 2 0 0 2 1 0 0 1 2 2 1 1

S Various 2 2 3 3 1 3 1 3 2 1 2 0 1 1 1 2 2 2 2 3 2 3 3

EU X02 1 2 2 2 1 2 1

E A1.32 2 2 2 2 2 2 2 2 2 1 3 1

E,W A1.2142, A3.2112 1 2 2 1 1 1 1 1 1 2 1

E A1.127. A1.223. A4.231 1 2 1 1 1

S A1.325 3 2 3 2 2 1 3 2 3 3 3 3 0 3 3 2 2 3 1 3 3 0

E A1.441, B3.114, B3.115 1 1 2 1 1 1

EU A1.44 3 1 2 1 1

E,S,W A2.2, A2.7, A5.6 1 2 2 2 1 2 3 1 2 2 2 0 1 2 2 2 2 2 2 2 2 1

E,W A2.71 2 1 3 1 2 2 1 1 1 1 1 1 1 1 1 1 1

s A3.126, A3.213 3 2 3 2 2 2 3 2 3 3 3 3 3 3 2 2 3 1 3 3 1 0

S A3.126, A3.213, A1.15 3 2 3 2 2 2 3 2 3 3 3 3 3 3 2 2 3 1 3 3 1 0

E,W A4.12, A4.12 2 2 1 1 1 2 1 1

w A4.131,A4.2122 2 2 1 1 1 2 1 1

s A4.133, A4.211 2 2 1 1
E A4.22 2 1 3 1 2 2 1 1 1 1 1 1 1 1 1 1 1

E A4.23 1 3 1 1 1 1

E A5.12, A5.13 1 2 2 2 2 2 3 2 1 1 1

S A5.133 0 0 2 2 0 0 0

E,S A5.361 1 2 2 2 0 1 2 1 1 1 1 0 0 1 1 1 1 2 2 1 1 1 1

S A5.371 1 2 2 2 1 1 2 1 1 2 2 1 1

w A5.371 1 2 2 2 1 1 2 3 1 1 2 2 1 1

E,W A5.43, A2.41, A2.42 1 1 2 2 1 1 1 2 2 1 1 1

E,S A5.434 1 2 1 2 2 1 1 1 2 1 1 1 1 1 1 2 1

E,S,W A5.435 2 2 3 1 2 2 3 1 3 1 2 2 3 2 1 1 1 1

All A5.51 2 2 2 3 1 1 2 2 1 1 1 1 2 1

s A5.5112 2 2 2 3 1 1 2 2 1 1 1 1 1

S A5.52 3 2 3 2 2 2 3 2 3 2 3 3 0 3 3 2 2 3 2 3 3 3 0

All A5.53, A5.545, A2.61 3 1 3 3 1 2 2 2 2 2 3 2 0 2 2 2 2 2 2 2 2 3 1

E,S,W A5.62 2 2 3 3 0 1 3 2 3 2 2 0 0 2 2 2 2 3 2 1 1 1 1

E A5.63 2 1 2 1 2 1 1 1 1 3 1

EU A5.71 3 3  1 2 1 1

E,S A6.61 1 2 2 2 1 1 1 0 2 1 1 0 1 2 1 0 0 0 1 1 2 1

S A6.75 0 2 2 2 0 0 0 2 0 0 0 0 2 0 0 0 0 0 0 0

E,W Various 2 3  1 1 1

w Various 3 0 0 1 2 2 1 2 0 2 1
E N/A 3 1 3 0 0 3 1 2 3 3 2 0 0 0 1 1 0 0

Feature Type EUN1S code
Note: Eunis codes were 
identified using the JNCC 
EUNIS translation matrix Some 
habitats do not have a direct 
relationship to  the EUNIS code 
and this co lumn should only be 
used as a guide.

Feature Intermediate services Goods/Benefits

Supporting services
Regulating 
services

from Provisioning 
services

from Regulating 
services

from Cultural 
services

Broad Scale Habitat

High energy intertidal rock

M oderate energy intertidal rock

Low energy intertidal rock

Intertidal coarse sediment

Intertidal sand and muddy sand

Intertidal mixed sediments

Intertidal mud

Coastal saltmarshes and saline reedbeds

Intertidal sediments dominated by aquatic angiosperms

lntertidal biogenic reefs

High energy infralittoral rock

M oderate energy infralittoral rock

Low energy infralittoral rock

High energy circalittoral rock

M oderate energy circalittoral rock

Low energy circalittoral rock

Subtidal coarse sediment

Offshore subtidal sands and gravels

Subtidal sand

Subtidal mud

Subtidal mixed sediments

Subtidal mixed muddy sediments

Subtidal macrophyte-dominated sediment

Subtidal biogenic reefs

Salinity fronts

Low or variable salinity habitats

Saline lagoons

Habitats

Estuarine rocky habitats

Intertidal under boulder communities

Peat and clay exposures

Sea loch egg wrack beds

Littoral chalk communities

Submerged or partially submerged sea caves

Blue M ussel beds

Honeycomb worm Sabellaria alveolata reef

Tide-swept algal communities (Laminaria hyperborea, Halidrys siliquosa)

Tide-swept algal communities

Fragile sponge&anthozoan communities on subtidal rocky habitats

Subtidal rock with Ross 'coral' Pentapora fo liacea

Northern sea fan and sponge communities

Ross worm Sabellaria spinulosa reefs

Subtidal chalk

Subtidal sands and gravels

Shallow tide-swept coarse sands with burrowing bivalves (M orella sp.)

Sea-pen and burrowing megafauna communities

Inshore deep mud with burrowing heart urchins

M ud habitats in deep water

Sheltered muddy gravels

Flame/ File shell beds

Native Oyster Ostrea edulis  beds

M aerl beds

M aerl or coarse shell gravel with burrowing sea cucumbers

Kelp and seaweed communities on sublittoral sediment

Seagrass beds

Horse mussel (M odio lus modio lus) beds

Cold-water coral reefs

Submarine structures made by leaking gases

Coral Gardens

Carbonate mound communities

Tide-swept channels

Sediment habitats with long Iived bivalves
Areas of high planktonic primary productivity



https://eunis.eea.europa.eu/habitats-code-browser-revised.jsp
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Figure 19. Boxplots for expert estimates of rank scores for ESS contributions to Climate Change Regulation 
per EUNIS biotope.  

 
Figure 20. Boxplots for expert estimates of rank scores for ESS contributions to Fish Provisioning per EUNIS 
biotope.  
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Figure 21. Boxplots for expert estimates of rank scores for ESS contributions to Water Quality Purification per 
EUNIS biotope.  

 
Figure 22. Boxplots for expert estimates of rank scores for ESS contributions to Reduction of Coastal Erosion 
Risk per EUNIS biotope.  






























































