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Background 
As agreed at HOD 48-2015 the further indicator development in HELCOM is based on a Lead Country 

approach. The pre-core indicator ‘Cumulative impact on benthic biotopes’ has been developed by Co-lead 

countries Estonia, Finland, Germany, Latvia, Lithuania and Sweden. Recent development work has received 

guidance from the HELCOM Intersessional Network on benthic habitat monitoring (IN-BENTHIC) and 

intersessional online meetings as described in Document 1. 

The ‘Cumulative impact on benthic biotopes’ indicators has been developed during the HELCOM CORESET II 

project to be aligned with the comparable approach in OSPAR, the latest version as developed in that 

project of the indicator report is available at the meeting site.  

The continued work to develop the indicator through the Lead Country approach has focussed on identifying 

the correct scales to be used in the input data and output assessment results. The available spatial resolution 

of the data available varies between countries, and the requirements for which scale of detail relating to the 

definition of the biotopes (e.g. HUB level or HUB level 6) have not been finally concluded. Further 

considerations on the assessment protocol on the indicator has also taken place, when considering if the 

QGIS (used in fine scale German national approach) or BSPII method (Finland shared a link to the EcoImpact 

Mapper software) would be the best to be applied. Test cases as described in Document 1 were agreed to be 

carried out to help identify the most relevant and pragmatic approach.  

This document presents findings from the test case developed by Finland through the work of the HELCOM 

TAPAS project. The test case presents results of assessing on different spatial scales and assessment methods. 

The results can be used in considering the development of the proposed indicator assessment protocol. 

This document also presents findings from the test case developed for German area as part of BalticBOOST 

WP 3. The HELCOM BalticBoost project, work package 3.1 (non-fisheries effects) will, together with the 

findings from WP 3.2 (fisheries), explore potential pathways for developing joint principles for defining 

environmental targets for seafloor integrity. Several case studies aim at exploring the connections between 

human activities, pressures and impacts. This test case is not a direct application of the concept developed 

for the ‘indicator, however the results can be used in considering the further development of the indicator.  

This document will be updated to include additional test cases to be presented at the workshop.  

Actions required 
The workshop is invited to take note of the information and use it to discuss and develop a proposal for the 

assessment protocol and GES boundary to be to be submitted to State and Conservation 5-2016.  

https://portal.helcom.fi/meetings/TAPAS%20benthic%20indicator%20WS%201-2016-375/MeetingDocuments/Cumulative%20impact%20on%20benthic%20biotopes-IndicatorReport-FINAL-CORESET%20II%20version.docx
https://github.com/anstoc/
https://github.com/anstoc/
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Finnish test case 

Cumulative impacts on the benthic broad-scale habitats in the Baltic Sea scale 
The HELCOM TAPAS project had the task to test the Baltic Sea Impact Index (BSII) in a case study and the 

project informed that it can produce an additional case study supporting the HELCOM pre-core indicator 

assessing the cumulative benthic impacts. This document presents the testing results by focusing on 

benthic broad-scale habitats and the two pressures impacting it (physical loss and physical disturbance). 

There were 8 benthic broad-scale habitat layers (described in the Document 3 of the HELCOM TAPAS 

Pressure Index WS 2-2016). However, the test area did not cover the entire Baltic Sea as the EMODnet 

broad-scale habitat layers were not yet available for the SW parts of the region (expected to be released in 

September). The two pressure layers are described in Table 2 of this document. 

Updated sensitivity of broad-scale habitats to the two pressures was not yet available from the TAPAS 

expert survey or the BalticBOOST literature survey but a set of interim estimates were used instead in order 

to test the tool. Table 1 presents the interim sensitivities used in the tool.  

 

Table 1. Sensitivity scores. The interim sensitivity scores (0-4) for the eight broad-scale habitat types and 
two benthic physical pressures. 

 Physical loss Physical disturbance 

 Infralittoral Circalittoral Infralittoral Circalittoral 

mud 4 4 3 3 

sand 4 4 3 3 

mixed 4 4 2 2 

hard 4 4 3 3 

 

The data layers were taken as described in Table 2 but four of them were log-transformed in order to 

remove the dominance of a few high values. The four layers were shipping, bottom-trawling, dredging and 

disposal of dredged matter. 

Figure 1 presents the results of this test and a closer look to the results is given in three sub-areas: Gulf of 

Finland, Hanö Bay and Pomeranian Bay (Figures 2-4). 

It should be noted that the case study did not yet consider the permanently hypoxic areas, which should 

probably be removed from the indicator results (as discussed with the indicator leads). 

The index results have not been validated to ecologically meaningful scale, but that can be attempted 

against the results of the HOLAS II biodiversity assessment or coastal EU WFD results.  

 

https://portal.helcom.fi/meetings/TAPAS%20Pressure%20Index%20WS%202-2016%20-371/MeetingDocuments/Doc%203%20Spatial%20data%20sets%20on%20ecosystem%20components%20and%20pressures.pdf
https://portal.helcom.fi/meetings/TAPAS%20Pressure%20Index%20WS%202-2016%20-371/MeetingDocuments/Doc%203%20Spatial%20data%20sets%20on%20ecosystem%20components%20and%20pressures.pdf
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Figure 1. The Baltic-wide case study of the cumulative benthic indicator. 
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Figure 2. The cumulative impacts on benthic broad-scale habitats in the central Gulf of Finland. 

 

Figure 3. The cumulative impacts on benthic broad-scale habitats in the Hanö Bay. 
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Figure 4. The cumulative impacts on benthic broad-scale habitats in the Pomeranian Bay. 
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Table 2. The pressure input data to the cumulative benthic indicator. 

A. Aggregated 
pressure 

B. Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 
E. Data used for analysis / data 

processing 
F. Combination 

method 

Physical loss 
(permanent 
effects on the 
seabed) 

Cumulative 
(summed over 
the period) 

Land claim 
Area of polygon or 50 m buffer for points, 
30m buffer for lines 

Calculate area lost (polygon) 

Activities merged to 

avoid overlapping 

areas. Intersected 

with 1 km2 grid to 

calculate % of area 

lost. 

Water course 
modification 

50 m buffer Calculate buffer to indicate lost area 

Coastal defence and 
flood protection 

50 m buffer for lines, 100 m  buffer for points Calculate buffer to indicate lost area 

Dredging   Not included in the test (no data yet available) 

Extraction of sand and 
gravel 

area of polygon Calculate area lost (polygon) 

Oil platforms 25 m  buffer Calculate buffer to indicate lost area 

Pipelines 15 m  buffer  Calculate buffer to indicate lost area 

Wind farms  area of polygon Calculate area lost (polygon) 

Cables 1.5 m buffer Calculate buffer to indicate lost area 

Harbours polygon with 200 m buffer Calculate area lost (polygon) 

Bridges 2 m buffer Calculate buffer to indicate lost area 

Bathing sites, beaches 300 m buffer Calculate buffer to indicate lost area 

Deposit of dredged 
material 

500 m buffer Calculate buffer to indicate lost area 

Oil terminals, 
refineries 

  Not included in the test (no data was available) 
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Finfish mariculture 150 m buffer Calculate buffer to indicate lost area 

Shellfish mariculture area of polygon Calculate buffer to indicate lost area 

 

Physical 
disturbance or 

damage to 
seabed 

(temporary or 
reversible 

effects) 

Temporary 
(averaged 
between 
the years) 

Shipping density 1 x 1 km grid  
Average of total shipping density in a cell per 

year, normalized 

Sum of activities in a 

cell 

Recreational boating 
and sports 

  Not included in the test (no data yet available) 

Extraction of sand and 
gravel 

  Not included in the test (no data yet available) 

Dredging 1 x 1 km grid  

Amount of dredged material in 2014, if value 

missing 25% percentile of the existing 

information was given, normalized 

Deposit of dredged 
material 

2 x 2 km grid  

Average amount of deposited material 2011-

2014, if value missing 25% percentile of the 

existing information was given, normalized 

Bathing sites, beaches 1 x 1 km grid  Amount of bathing sites in a cell, normalized 

Oil platforms 1 x 1 km grid  
Number of oil platforms in a cell, rescaled 

intensity to 0.6 

Harbours 1 x 1 km grid  
Number of harbours in a cell, rescaled intensity 

to 0.6 

Marinas and leisure 
harbours 

1 x 1 km grid  Amount of  marinas in a cell, normalized 

Wind farms 
(construction) 

1 x 1 km grid  Location of wind farms 

Cables (construction) 1 x 1 km grid  Location of cable, rescaled intensity to 0.6 

Pipelines (construction)   No pipelines under construction reported 
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Potting / creeling    Not included in the test (low quality data) 

Demersal long lining 0.05 x 0.05 c-square degree grid 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Bottom trawling 0.05 x 0.05 c-square degree grid 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Demersal Danish 
seining 

0.05 x 0.05 c-square degree grid 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Demersal Scottish 
seining 

0.05 x 0.05 c-square degree grid 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Water course 
modification 
(construction) 

  
No watercourse modification under construction 

in 2011-2015 

Coastal defence and 
flood protection 
(construction) 

1 x 1 km grid  
Location of coastal defence and flood protection 

under construction 

Finfish mariculture 1 x 1 km grid  

Average P load 2011-2015, if values missing 25% 

percentile of the remaining was given, 

normalized 

Shellfish mariculture 1 x 1 km grid  

Average production in 2011-2015, if values 

missing, 25% percentile of the remaining was 

given, normalized 

Maerl and furcellaria 
harvesting 

1 x 1 km grid  
Calculated amount/area of harvested material, 

normalized 

Scallop and blue mussel 
dredging  

1 x 1 km grid  
Sum of scallop and blue mussel dredged per year, 

averaged for 2011-2015, normalized 
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German test case developed for BalticBOOST WP 3.1 

Case Study Plantagenetgrund (broad scale, very preliminary draft 26.09.2016) 
The case studies in BalticBoost WP 3.1 for non-fisheries pressures affecting seabed habitats are not meant 

to be exact analyses of localized impacts and do not claim to be exhaustive. They are more like exemplary 

calculations based on readily and “not-so-readily” available data from HELCOM, ICES or national data 

services. No consideration was given to the temporal aspect of data availability, because up-to-date 

information was only available in very few cases. The calculations intend to test some rather debatable, but 

time independent assumptions regarding the concept of damage and loss. 

 

Image 1: Plantagenetgrund with fine scale habitat map (Schiele et al 2015) and representations of human 

activities 

 

The case study Plantagenetgrund aims at exploring information from sources, that are not usually publicly 

available, applied to the most accurate small scale habitat map. However, even though voluminous EIAs 

(environmental impact analyses) for construction or excavation projects are accessible upon request, the 

underlying data, like species or biomass tables, are not. Therefore no concrete comparism between 

communities in affected or unaffected areas can be carried out and the analyses have to remain on a 

theoretical level. 
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I. human activities 

I.a. wind farms 

Information about wind farms is readily available (most up-to-date on http:\\www.4coffshore.com), often 

including number of engines, details of constructions, length of cables, etc.. The wind farm Baltic I was 

completed in 2010, but construction at the converter station and general maintenance work is ongoing. 

 

Image 2: Maintenance work (here at the converter station in 2016) at wind farm BALTIC I. 

 

The area covered by the constructions is determined mainly by the amount of scour protection in place. 

The sealed area can definitely considered to be lost, even though it is “transformed” to a new habitat type 

(typically from sand to rock) and the new habitat may have a higher biodiversity than the old one. Even 

though detailed information about possible construction types were examined in the project application 

documents, the employed technique is not known. The turbines themselves are grounded by monopole 

constructions, which supposedly need scour protection in place. 

OSPAR (2008) described an average of 30 m diameter per turbine (or 5 times the pile diameter) and this 

number was confirmed by data from Nysted I (Danish Energy Authority 2006). This number was used here. 

Similarly, effects of the electrical cables in Baltic I have to be approximated. There are two types of wind 

farm cables. First there is an array of cables connecting the turbines to each other and to a converter 

station and second the converter station sends the current to a terrestrial receiver station on shore. Baltic I 

shares its shore cable with another wind farm that in turn will be connected to a station in Sweden. 

 

Tab. 1: wind farm Baltic I 

Name country turbines area (km²) loss 
(m²) 

loss compared to 
windfarm area 

(%) 

Baltic I  DE 21 2 14.844 0,2 

cables  length 
(km) 

depth  
(m) 

affected 
area (m²) 

 

array cable DE 21 unknown 42.000 0,6 

shore cable DE 122 1,5 244.000 - 
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During the process leading to the installation of the wind farm Baltic I, extensive impact analyses and 

prediction have been produced, including an evaluation of impacts on the seafloor in the construction 

areas for several types of turbine foundations, cable trenches etc.. The overall result was that the impact 

can be considered not to be severe and rather short-lived. Disappointingly, the investigation was not 

continued in the construction phase, nor were the prognoses reviewed afterwards. Also, the construction 

methods finally chosen from a number of possibilities were not documented. And whereas the project 

application is accessible (with a special application process), the underlying data are not. 

 

 

Image 3: wind farm and cables at Plantagenetgrund (blue lines - power cables, red lines - data cables, 

vertical red line from an undocumented cable found in an EIA (solid line) and theoretically continued dotted 

line)) 

 

I.b. cables 

In addition to the wind farm cables a number of data cables can be found in the case study area. Again, the 

exact nature of the impact they have is unknown, so that for the sake of this study they are presumed to 

have been established decades ago, using more invasive methods than used nowadays. 

Several methods are used to protect the cables from damage by anchoring ships or ground-touching 

fisheries.  On hard bottoms cables can be covered by concrete or steel casings, and most often they are 

buried at 1 to 2 m depth in sediments. Depending on the burial technique, cable trenches can be visible as 

2 m wide disturbances after decades, indicating a long term change of sediment characteristics.  

In addition to “known” cables an investigation for sediment extraction permits identified two “lost” cables 

in the study area bathymetrically and by side scan sonar. 
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Image 4: Side scan sonar images showing two parallel cables (blue lines) in the Plantagenetgrund NW sand 

extraction area (corresponding to the full part of the vertical red line in Image 3) 

 

Even though information about the origin of the cables is missing, they nicely demonstrate that cable can 

have a lasting impact on the seafloor. Experts at the national maritime organization were surprised, that 

cables, that supposedly were buried deep enough not to be an obstacle, are now, decades later, (partly) 

visible on the seafloor. 

 

Tab 2: Data cables in Plantagenetgrund area 

Name country 
length  
(km) 

length in cs area 
(km) 

area affected 
(m²) 

comment 

BalticCable DE/DK/SE 279 10,5   

“lost cable” DE/DK? ? 2 x 29,1 117.280 
assumed, based on 
records for 2,8 km 

in EIA 

SE-D4 DE/SE 44 13,8 27.600 out of use 

SE-D5 DE/SE 94 21 41.960 null 

 

I.c. extraction 

Areawise, in north-eastern Germany the most intense physical use of seafloor habitats is the exploitation of 

fossil sediment deposits. Several size classes of sand and gravel are of interest for industrial use and coastal 

protection (dyke building and beach replenishment). The layers need to be strong and pure enough, close 

enough to harbor facilities and in acceptable water depths to be considered as “industrial deposits”. Of 

these, according to Schwarzer (2006) in 2004 already all deposits in Germany (Mecklenburg-

Westpommerania) had been exploited by 31 %. Intuitively, this should have a significant effect on the 

abundance of certain habitat types. However, on a larger scale (EUNIS level 3) the percentage loss/damage 

may not be as obvious. 
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Still, it is very hard to judge what kind of physical loss and damage is caused by sediment extraction. On a 

broad habitat scale extraction fields do not differ from the surrounding areas of fine or mixed sediments. 

Also, regulations in Germany (and HELCOM Recommendations) state that the deposits are not to be 

depleted to the underlying clay or till layer. Also, the older, more harmful methods of stationary dredging 

with the resulting 8 - 10 m deep holes, which locally lead to permanent oxygen deficiency, have been 

banned for a long time. The use of trailing suction hoppers is supposed to be more environmentally friendly 

by more gradually reducing the wanted layer and leaving undisturbed areas in between the extraction 

lanes, which can help with the resettlement of newly exposed layers. 

Still, during the extraction process the sediments are treated in several ways. The hopper itself is protected 

by a mesh cage, which stops larger particle and rocks from entering and damaging the device. Finer 

particles are dispersed on the ground during the process and released as well directly as in the ship hold´s 

overflow. Finally, undesired size fractions are sieved and released from the ship. Most of those sediments 

fall directly back to the extraction area, but some particles are subject to transportation with local currents. 

Therefore, a degree of change in sediment composition is unavoidable. 

The extraction area “Plantagenetgrund” consists of several extraction fields with slightly differing uses and 

granulometric distributions. It has been in use for several decades and Plantagenetgrund SE in the south 

has almost been depleted (2012). The northern and middle east (the irregular red polygon in Image 5) fields 

have assumedly not been used yet and exploitation of the field in the middle (Plantagenetgrund NW) is 

ongoing until 2050. The two additional polygons (yellow in Image 5) are potential extraction fields for use in 

coastal protection. 

According to a data point in the CONTIS online information system, the northernmost field is also used as a 

dumping ground for dredged materials (see I.d). However, upon closer inspection no information about 

dumping dates and amounts of material were forthcoming (yet?) from the responsible offices for maritime 

or mining affairs. 

For the purpose of this case study, we have taken an assumed percent-wise approach (see also Case Study 

Mecklenburg Bight) for Plantagenetgrund SE.  

 

Tab 3: Extraction fields in Plantagenetgrund 

name area km² 
volume (industr.) 

m³ 
extracted 

m³ 
impact 

km² (approx.) 

Plantagenetgrund 
Nord 

18,4 10.620.000 0 0 

Plantagenetgrund 
NW 

26,2 40.970.000 ? ? 

Plantagenetgrund SE 
A 

2,7 ? ? ? 

Plantagenetgrund SE 17,5 2.919.996 2.715.025 16,2 
Ostsee-4-6-Sa-V2 / 
SWK: S 3 13,5 ? ? ? 

Ostsee-5-6-Sa-V1 / 
SWK: S 3 1,3 ? ? ? 

sum 128.87 3.535.698 1.511.980 16,2 (up to ca. 110) 
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Image 5: extraction fields (yellow and red polygones) and dumping grounds (dark brown points and one tiny 

polygone in the lower left) at Plantagenetgrund 

 

In addition to the known exploitation status of the sediment fields a second calculation covers the potential 

impact should all industrial deposits be depleted (see II.c). At least for the largest extraction field 

“Plantagenetgrund NW” a licence for exploitation exist until 2015, so that this assumption is not very far-

fetched.  

 

I.d. disposal 

Dredging and dumping is an important subject for HELCOM policies and the information available for the 

amount of dredged and dumped material is better than for sediment extraction. Many locations of dredged 

harbor channels or deposit sites etc. are available, but the timeliness, sufficiency and accuracy of the 

information were found to be questionable. Even in local administrative accounts inconsistencies in 

reporting appeared, for example due to bad weather during dumping campaigns or to partial use of 

dredged sediments in construction. One has to be aware, that the amount of dumped materials is given in 

differing units. Numbers from the HELCOM data service are given in tons of dry weight, whereas maritime 

agencies often calculate in cubic meters, a more practical unit when it comes to accounting for shiploads of 

sediments. The conversion factors vary depending on the minerals and the water content. As a rule of 

thumb, for “sea sand” a density of 1,66 t /m³ is assumed (Bergamt MV). 

The spatial effects of dumping vary very much with the methods employed, with local conditions and the 

accuracy of the barge pilots. More environmentally friendly methods have been invented in the last 

decades, but no information about their availability and actual use is readily available. Typically, the 

material is carried in several shiploads to a more or less exact position and dumped at once. In low current 

situations almost all the sediment will be deposited in “one place” and only small amounts of fine 
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sediments will affect habitats in the vicinity. According to local authorities (pers. com.) an area up to 400 m 

from the deposit “point” will be measurably “affected” and after 500 m no effects can be observed at all.  

For the case study, areas affected by dumping were available from the HELCOM data service for two cases 

(“northern approach to Stralsund” and „Join_ID 22013165“). A third dumping site, “Wieker Bodden/Arcona 

Sea”, was approximated by comparing it to „Join_ID 22013165“. The last site, „dumpin_p (OID 375)“, 

originates from an probably outdated data set by CONTIS and could not be verified. However, it is not 

possible to calculate the thickness of the resulting layer and to approximate the likely difference between 

original sediment structure and the new layer. Therefore, for the time being the affected areas are 

considered as lost, due to the application of a precautionary ecosystem approach. The disproportionate 

error margin is considered to be negligible (for the time being), because total numbers are very small. 

Tab. 4: Disposal sites in and around Plantagenetgrund  

name country year 
amount (t 

dry weight) 

area (until 
2013)  

km² (approx.) 

northern approach to 
Stralsund 

DE 
2006 139.263 0,785 

Wieker Bodden/Arkona Sea DE 2009 33.110 0,009 

„Join_ID 22013165“ DE 2013 68.645 0,019 

„dumpin_p (OID 375)“ 
(located in extraction field 
Plantagenetgrund Nord) 

DE "in use" -   - 

sum    ca. 0,8km² 

 

I.e. coastal infrastructure 

The Darß area and the island of Hiddensee are subject to coastal erosion on one hand and recreational use 

on the other.  Therefore, of ca. 56 km of coastline about 24,1 km are protected by wooden groyne systems 

and rocks, significantly changing the naturally variable near shore habitats. Even though the groynes extend 

only about 100 m perpendicularly into the sea, they are supposed to alter the sediment transport regime 

much further. In addition to this, there are two piers and an artificial harbor. For this harbor and for the 

connection to the harbor of Stralsund two shipping lanes have been dredged and are maintained by 

continuous (i.e. every 1 - 3 years) dredging. For coastal infrastructure the assessment is under discussion 

and not added here yet. 
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Image 6: coastal infrastructure in cs area: brown - groyne systems (dotted = inactive), black - enrockment, 

lilac - piers, blue - dredged channels 

 

I.f. beach replenishment 

For coastal protection and recreational beach use large areas on and in front of beaches are covered with 

sediments stemming from I.c., some of them regularly following erosion after storm surge events. They are 

not subject to this case study, because they often concern areas outside the scope of the MSFD and 

typically affect areas of natural rearrangement of substrates. Furthermore, data for this pressure are not at 

all easily accessible. Anyway, it is not likely that beach replenishment is needed in the case study area. 

 

II. habitat maps 

IIa. scale 

For the evaluation of habitat damage and loss precise maps of benthic maps are necessary. Fairly precise 

maps are available for German Baltic waters and they will are used in this case study. In a broad scale study 

however, sediment maps comparable to EUNIS level 3 (EUSeaMap 2011) are used due to several reasons. 

They are the “lowest common denominator”, having been modeled for all Baltic waters and allowing for a 

regional assessment. Also, the MSFD assessment is supposed to be based on this very low resolution scale 

(i.e. “broad scale habitats”). The case study is expected to demonstrate the possibilities and shortcomings 

of this approach by comparing two types of maps. 
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Image 7: Plantagenetgrund with fine scale habitat map (Schiele et al 2015, left) and EUSeaMap broad scale 

habitats (right, only partly covering the area) 

 

IIb. the map 

… 

IIc. calculation 

Calculations were based on an ESRI ArcView GIS containing data from HELCOM, IOW, BSH and others. Most 

numbers were taken manually with the “Measure”-tool for distance (cables) and area (wind farms etc.), 

habitat area was calculated using the clip tool inside ArcView. 

 

Tab 5: “Fine scale” habitats affected by physical impacts 

habitat, HUB 
code level 6 
(where possible) 
 

area in German 
Baltic waters 
(km²) 

area in cs 
(km²) 

affected area  
in cs (km²) 

percentage 
affected area  
in cs (km²) 
(“worst case”) 

percentage 
(“worst case”) 

mixed bivalves 
CMM, AA.J3L9 

2304 872,1 18,43 2,11 61,90 7,10 

mixed bivalves 
CMM, AB.J3L9 

1923,1 43,6 0,0062 0,01 0,006 0,01 

AA.J3L 596,8 16,7 0,0258 0,15 0,03 0,15 

AA.M1C/S 541,6 19,1 0,0012 0,01 0,400 2,10 

Mytilidae, 
AA.J1E1 

243,3 18,5 0 0 9,753 52,72 

AA.J3 194,6 13,1 0,0032 0,02 0,003 0,02 

Mya arenaria, 
AA.J3L4 

160,7 4,9 0,01 0,18 0,01 0,18 

mixed bivalves 
CMM, AA.I3L9 

47,2 1,9 0,0045 0,24 0,004 0,24 

Ophelia/Travisia
, AA.J3L11 

127,9 11,46 0,0066 0,06 5,650 49,30 

AB.M1 172,5 0,14 0,0009 0,65 0,001 0,65 
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AA.M*1 136,1 3,5 0 0 0,013 0,36 

AA.G 5,2 2,1 - - - - 

sum 6453 1.007 18,49 1,84 77,77 7,72 

 

Tab 6: “Broad scale” habitats affected by physical impacts (by summing Tab. 5 l6 habitats to broader 

typology) 

broad scale habitat 
area in German 
Baltic waters (km²) 

area in cs 
(km²) 

affected area  
in cs (km²) 

percentage 
affected area  
in cs (km²) 

percentage 

photic sand 4357,4 963,36 18,48 1,92 77,76 8,07 

aphotic sand 2095,6 43,74 0,007 0,016 0,007 0,016 

 

 

 


