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Memo of the on-line meeting of the HELCOM EN-Marine Litter 
(23 August 2021) 

A working meeting of the HELCOM EN-Marine Litter was held on 23 August 2021 as an online meeting. The list of 
participants is contained in Annex 1.  

The aim of the Meeting was to organise the work of the network in preparation for the contributing of the network to 
the autumn meetings. In particular, the Meeting aimed at discussing and agreeing on the submission on a proposed 
approach to establish threshold values for use of the indicator Litter on the seafloor in the HOLAS III assessment to 
STATE & CONSERVATION 15-2021 (Provisional Annotated Agenda to STATE & CONSERVATION 15-2021).  

Outcomes of HELCOM meetings of relevance for the network 

The Meeting recalled the latest outcomes of HELCOM meetings of relevance for the network (HOD 60-2021 and 
STATE&CONSERVATION 14-2021) as shared through e-mail on 15 June 2021. 

Outcome of HOD 60-2021 in relation to litter issues (para. 5.16-5.21): 

− considered the German comments and the proposed amendments of the reporting format of the draft revised 
HELCOM Recommendation 23/5 (document 5-15) and adopted the Recommendation with the amendments 
as contained in Annex 3 to the Outcome. 

− considered the draft revised Regional Action Plan on Marine Litter (document 5-13), took note that Denmark 
and the EU lifted their study reservations on actions RL13 and RS6 respectively, agreed with the proposal by 
Denmark to change the term “microparticles” to “microplastics” throughout the document for the sake of 
consistency and  to split action RL13 into two separate actions, and endorsed the draft revised RAP ML with 
subsequent adoption at the 2021 HELCOM Ministerial Meeting as contained in Annex 4 to the Outcome. 

− discussed and agreed on the formulation for a HELCOM operational reduction target for marine litter and 
its inclusion in the introductory part of the hazardous substances and marine litter segment of the updated 
BSAP (document 5-4); took note that Denmark and Germany lifted their respective study reservations; and 
requested to integrate the proposed targets in the introductory part for the hazardous substances and litter 
segment of the updated BSAP. 

Outcome of S&C 14-2021 in relation to litter issues (para. 4J.263-4J-282):  

Topic: Marine litter 

Indicator: Beach litter 

- took note of the Beach litter indicator (document 4J-91). 

- welcomed the German offer to support the work on the beach litter indicator if needed, in particular 
harmonization with the EU Joint List of Litter Items is considered essential. 

- considered the definition of the types of beaches for HOLAS III purposes and agreed on them as contained 
in document 4J-52, and further approved to update these definitions in the HELCOM beach litter monitoring 
guidelines. 

- considered the longer-term development and maintenance of the HELCOM beach litter database (document 
4J-53), noted the support by several CPs for the use of ICES DOME in the long term, acknowledging that no 
funding for such an approach is currently available, and supported initially using EMODnet as long as there 
are no cost implications and agreed to come back to the discussion in late 2022 or early 2023. 

  

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2015-2021-843/MeetingDocuments/1-1%20Provisional%20Annotated%20Agenda.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2015-2021-843/MeetingDocuments/1-1%20Provisional%20Annotated%20Agenda.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/Outcome%20of%20HOD%2060-2021.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/Outcome%20of%20HOD%2060-2021.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/5-15%20Comments%20by%20Germany%20on%20the%20draft%20revised%20HELCOM%20Recommendation%2023-5.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/5-15%20Comments%20by%20Germany%20on%20the%20draft%20revised%20HELCOM%20Recommendation%2023-5.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/5-13%20Draft%20revised%20Regional%20Action%20Plan%20on%20Marine%20Litter.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/5-13%20Draft%20revised%20Regional%20Action%20Plan%20on%20Marine%20Litter.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/5-4%20Proposal%20for%20a%20HELCOM%20operational%20reduction%20target%20for%20marine%20litter%20for%20the%20updated%20BSAP.pdf
https://portal.helcom.fi/meetings/HOD%2060-2021-786/MeetingDocuments/5-4%20Proposal%20for%20a%20HELCOM%20operational%20reduction%20target%20for%20marine%20litter%20for%20the%20updated%20BSAP.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/Outcome%20of%20STATE%20AND%20CONSERVATION%2014-2021.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/Outcome%20of%20STATE%20AND%20CONSERVATION%2014-2021.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-91%20Beach%20Litter%20Indicator.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-91%20Beach%20Litter%20Indicator.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-52%20Definition%20of%20the%20types%20of%20beaches%20for%20HOLAS%20III%20purposes.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-52%20Definition%20of%20the%20types%20of%20beaches%20for%20HOLAS%20III%20purposes.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-53%20Longer-term%20development%20and%20maintenance%20of%20the%20HELCOM%20beach%20litter%20database.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-53%20Longer-term%20development%20and%20maintenance%20of%20the%20HELCOM%20beach%20litter%20database.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-53%20Longer-term%20development%20and%20maintenance%20of%20the%20HELCOM%20beach%20litter%20database.pdf
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Indicator: Microlitter in the watercolumn and in sediments 

- took note of the Microlitter in the watercolumn and in sediments indicator (document 4J-54). 

- noted that written comments will be provided to the Secretariat by Sweden by 21 May 2021. 

- encouraged countries to provide input to the collection of information and data as needed to the Secretariat 
in the frame of Activity 3 in the HELCOM BLUES project. 

Indicator: Litter on the seafloor  

- took note of the Litter on the seafloor indicator (document 4J-94). 

- noted that more time is needed for internal discussions on the indicator by Germany and invited Germany to 
provide comments to the Secretariat by 21 May 2021. 

Beach litter assessment 

- took note of the proposal on the assessment methodology and threshold value for beach litter in HOLAS III 
(document 4J-73), and agreed on the following proposals:  

1. to use 20 litter items per 100 metres of coastline (median without fragments < 2.5 cm and chemicals 
like paraffin, wax, oil and other pollutants) as HELCOM beach litter threshold value in HOLAS III; 

2. to provide, if data allows, supplementary information in relation to those top litter items which are 
more problematic for the region in the beach litter assessment; 

3. to provide, if data allows, supplementary information in relation to reduction targets for specific litter 
items in connection with HELCOM ongoing discussion on the establishment of reduction targets for 
marine litter in the BSAP update. 

- took note of the Follow up on the beach litter assessment within HELCOM BLUES (document 4J-74). 

- welcomed the offer by Denmark to share with EN-Marine Litter, through the Secretariat, a statistical method 
proposal for improvement of data analysis which has been submitted to OSPAR ICG ML for consideration 

- welcomed that Germany will provide their national beach litter monitoring protocol to the Marine litter EN. 

Seafloor litter assessment  

- took note of the proposal for a HELCOM method for estimating amount of litter on the seafloor in HOLAS III 
(document 4J-75), as presented by Anna Rindorf, Lead of seafloor litter indicator. 

- noted that Germany will provide written comments to the document to Anna Rindorf (ar@aqua.dtu.dk), 
Denmark. 

- noted the comment by Sweden on the relevance of being consistent with the EU and OSPAR approach on the 
seafloor assessment methodology. Sweden further suggested to indicate which categories are associated with 
ingestion and entanglement.  

- noted that Finland does not yet have a national systematic approach to seafloor litter monitoring, but that a 
methodological project is ongoing.  

- noted the clarification that litter from fishing for litter activities is not included in the assessment approach 
proposed.  

- discussed and agreed on the inclusion of “single use plastic” and “fishing gear” items categories (Table 2 in 
document 4J-75) as a separate output of the seafloor litter assessment.  

- discussed the approach to establish threshold values from the six options provided and supported the use 
of either option four or five, with option four having the consensus support, and agreed to come back to 
the final decision on this matter at a later stage. 

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-54%20Microlitter%20in%20the%20watercolumn%20and%20in%20sediments.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-54%20Microlitter%20in%20the%20watercolumn%20and%20in%20sediments.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-94%20Litter%20on%20the%20seafloor.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-94%20Litter%20on%20the%20seafloor.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-73%20Proposal%20on%20the%20assessment%20methodology%20and%20threshold%20value%20for%20beach%20litter%20in%20HOLAS%20III.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-73%20Proposal%20on%20the%20assessment%20methodology%20and%20threshold%20value%20for%20beach%20litter%20in%20HOLAS%20III.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-74%20Follow%20up%20on%20the%20beach%20litter%20assessment%20within%20HELCOM%20BLUES.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-74%20Follow%20up%20on%20the%20beach%20litter%20assessment%20within%20HELCOM%20BLUES.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-75%20Proposal%20for%20a%20HELCOM%20method%20for%20estimating%20amount%20of%20litter%20on%20the%20seafloor%20in%20HOLAS%20III.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-75%20Proposal%20for%20a%20HELCOM%20method%20for%20estimating%20amount%20of%20litter%20on%20the%20seafloor%20in%20HOLAS%20III.pdf
mailto:ar@aqua.dtu.dk
mailto:ar@aqua.dtu.dk
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Contribution from EN-Marine Litter to STATE & CONSERVATION 15-2021 

The Meeting took note that STATE & CONSERVATION 15-2021 will be held on 4-8 October 2021. Thus, basic 
documents and documents requiring action or a decision by the meeting should be submitted by 7 September 2021. 
Among the focal items of the Joint session of the meeting is the endorsement of indicators for use in the HOLAS III 
assessment.  

The Meeting took note that 7 September 2021 is, as well, the deadline for review of new or changed threshold values 
for indicators by Contracting Parties, to be considered for approval by HOD 61-2021 if aimed to be included in HOLAS 
III. 

Seafloor litter indicator 

The Meeting took note of the document containing a draft/pilot assessment for the indicator “Litter on the seafloor” 
prepared by DTU Aqua on behalf of lead country Denmark following the Template table for reporting of indicator 
development for HOLAS III for endorsement by State and Conservation 15-2021 and approval by HOD 61-2021 (Annex 
2). 

The Meeting took note that after STATE & CONSERVATION 14-2021, Germany and Sweden provided written 
comments, which have been taken into account in the present version. The document is still a draft and contains a 
few footnotes, which indicate where further results will be included before submission to STATE & CONSERVATION 
15-2021.  

The Meeting recalled that STATE & CONSERVATION 14-2021 discussed the approach to establish threshold values from 
the six options provided and supported the use of either option four or five, with option four (“No significant increase”) 
having the consensus support, and agreed to come back to the final decision on this matter at a later stage.  

The Meeting took note that Denmark has therefore included a description of both trend-based threshold values and 
indicated how the results relate to these proposals. For HELCOM countries also being EU Member States, there is a 
requirement to establish threshold values for litter on the seafloor at EU-level. Denmark therefore finds that STATE & 
CONSERVATION 15-2021 will need to decide:  

- whether the development of the indicator at present should stop at this level and thus not become a fully 
developed indicator with a quantitative threshold before HOLAS III, but instead be an indicator that estimates 
the amount of litter on the seafloor and assess trends. This approach will still provide useful results for HOLAS 
III; 

- or whether the Meeting prefers a decision to be made on which of the two thresholds to use as a 
temporary/intermediate threshold in HELCOM, with the understanding that the threshold is to be adapted to 
a future EU threshold value and methodology, when this is available. 

The Meeting took note that data contained in “Table 1. Years and quarters sampled by country and gear” has not been 
updated for this revised document, but that the latest available data will be considered when conducting the 
assessment for HOLAS III.  

The Meeting discussed the draft/pilot assessment and agreed on the following amendments:  

− the indicator title to read: “Amount and composition of litter on the seafloor”; 
− to clarify in the “Methodology to be applied for HOLAS III and rational” section that the indicator is based 

only on trawling data and that it does not cover shallow waters; 

The Meeting discussed the procedure to finalise the document for submission to STATE & CONSERVATION 15-2021 
by the network by 7 September 2021 and agreed as follows: 

− EN-Marine Litter to provide additional comments to the Draft/pilot assessment for the indicator “Litter on the 
seafloor” (Annex 2) (ar@aqua.dtu.dk and marta.ruiz@helcom.fi) by 25 August 2021; 

mailto:ar@aqua.dtu.dk
mailto:ar@aqua.dtu.dk
mailto:marta.ruiz@helcom.fi
mailto:marta.ruiz@helcom.fi
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− Denmark to address the input received and shared a revised document with EN-Marine Litter by 30 August 
2021 so that the plan is submitted to STATE & CONSERVATION 14-2021 by EN-Marine Litter by 7 April 2021.  

The Meeting discussed the contents of the cover page of the draft/pilot assessment when submitted to STATE & 
CONSERVATION 12021 and agreed on the relevance to indicate the reasoning behind the proposal of the network not 
to provide a numerical value as threshold for the GES assessment but a trend analysis. 

Any other business 
The Meeting took note that PRESSURE 15-2021 will be held on the week 1-5 November 2021, and that additional 
information in relation to the marine litter issues to be considered will be shared as soon as possible.  
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Annex 1 List of Participants 

Name Organisation Email address 

Denmark 
Louise Feld Aarhus University feld@bios.au.dk  
Lone Munk Søderberg Danish Nature Agency lomu@nst.dk 
Anna Rindorf DTU aqua ar@aqua.dtu.dk  
Marie Storr-Paulsen DTU aqua msp@aqua.dtu.dk  
Jakob Strand Aarhus University, Department of 

Bioscience 
jak@bios.au.dk 

Estonia 
Natalja Buhhalko Tallinn University of Technology Natalja.Buhhalko@taltech.ee  
Liis Kikas Ministry of the Environment Liis.Kikas@envir.ee  
Tiia Möller University of Tartu tiia.moller@ut.ee 
Kaire Torn University of Tartu kaire.torn@ut.ee  
Finland 
Sanna Suikkanen Finnish Environment Institute, SYKE sanna.suikkanen@ymparisto.fi  
Germany 
Dennis Gräwe State Agency for Environment, Nature 

Conservation and Geology, Mecklenburg-
Vorpommern (LUNG M-V) 

dennis.graewe@lung.mv-regierung.de 

Karin Pliquett State agency for Agriculture, Environment 
and Rural Areas 

Karin.Pliquett@llur.landsh.de  

Sweden 
Eva Blidberg Keep Sweden Tidy Eva.Blidberg@hsr.se 
Johanna Eriksson Swedish Agency for Marine and Water 

Management 
johanna.eriksson@havochvatten.se  

HELCOM Secretariat 
Marta Ruiz HELCOM Secretariat Marta.Ruiz@helcom.fi  
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Annex 2 Draft/pilot assessment for the indicator “Litter on the seafloor”  
 

Indicator name 
Amount of litter on the seafloor  
 
Scale of assessment for HOLAS III and rational 
The indicator is assessed at HELCOM level 1 (entire Baltic Sea), with the caveat that there is no sampling 
north of the Gotland basins. For information, EEZ assessments are also provided.  
 
Spatial coverage of the indicator for HOLAS III  
There are no plans to expand the coverage of the currently used surveys. 
 
Methodology to be applied for HOLAS III and rational 
Marine litter is widely recognised as a serious global environmental concern as the increase in use of 
single use plastics, mismanagement of waste and insufficient recycling practices all contribute to 
increasing amounts of litter ending up in the marine environment. Marine litter can have a variety of 
environmental impacts: Marine animals can ingest or become entangled in litter resulting in death or 
injury and containers and plastic items are potential sources of contaminants. Larger litter items that 
move in currents can cause habitat damage by scouring or smothering at the seafloor but may also 
potentially provide habitat as they increase habitat rugosity. Benthic trawl surveys are a convenient 
way to monitor seafloor litter on the continental shelf, because they are already in use for fish stock 
assessments and cover a wide area of seafloor using standardised methods.  

   
Figure. 1. Examples of litter caught in trawl surveys in the Baltic Sea. Photo: Marie Storr-Paulsen 
 
Benthic trawls such as the ones used in the Baltic Sea International Trawl Survey (Fig. 2) are designed to 
capture demersal fish species on the seafloor over a range of different seabed types that can be 
trawled. The trawl interacts with the seafloor in several places, potentially bringing litter into the water, 
and subsequently this litter pass to the meshes of the trawl where it may either pass through or be 
retained. In the Baltic, the TV3 trawl is used in a small and a large version which are effectively scaled 
versions of the same gear. The widest part of the trawl is between the trawl doors (Fig. 2). Trawl doors 
are heavy and effectively plough through the bottom, exposing litter in the upper layers depending on 
litter characteristics. Heavier litter falls to the ground next to the area that the doors passed whereas 
lighter litter depending on characteristics remains in the water column long enough to potentially enter 
the path of the trawl net where it can be retained. The ground gear consists of a series of 10 cm wide 
rubber discs that roll over the bottom, creating turbulence that may cause the trawl to pass over or lift 
litter into the net. The initial part of the net has large meshes (8-12 cm) and only the very final part of 
the net has small meshes (2 cm). Hence, smaller litter can be carried through the meshes of the initial 
part of the trawl whereas larger litter once entering the trawl mouth will be retained. The water current 
will also affect how much of the litter is retained as a strong current may affect the amount of water 
passing through the trawl and hence the amount of floating litter encountered. The trawl is therefore 
likely to under-represent the number of small and heavy items as these pass through the meshes of the 
net or do not even enter the trawl. As bottom trawls of different types are dragged at different 
distances above the sediment it is still difficult to predict how much of the actual litter on the bottom 
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that is caught by the trawl as this is not studied. Further, trawl surveys cover only sandy areas and 
hence does not represent rocky substrates which may retain different amounts of litter. Finally, there 
are some concerns over the quality of the data submitted as the sampling guidelines and quality control 
have undergone continued development from the onset of litter sampling to today. The sampling 
protocol for the litter sampling can be found in ICES (2017). 

 
Figure 2: The active region of a benthic trawl net for light and heavy litter. See text for explanation. 
 
Data preparation 

Data for use in the analysis were extracted from the ICES website 
(https://datras.ices.dk/Data_products/Download/Download_Data_public.aspx). The methods outlined 
below are similar to methods used by OSPAR in the assessment of marine litter. 

The sampling of litter in the Baltic Sea International Trawl survey commenced in 2011 but the manual 
describing the categories and sample codes was not fully standardised until 2015. A description of how 
to sample litter did not appear until 2018 (ICES 2018). In the early years, some countries reported 
numbers while others reported weight. Further, in the available data it is clear that the categories used 
initially were coarser than currently used. As a result, the early data are considered less reliable than 
those from 2015/2018 onwards. The locations sampled annually in the survey are shown in fig. 3. There 
are minor variations in survey location within the surveyed area between years. 

https://datras.ices.dk/Data_products/Download/Download_Data_public.aspx
https://datras.ices.dk/Data_products/Download/Download_Data_public.aspx
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Figure 3. Sampling locations (red) and depth (shades of blue). Note that deep areas are not sampled. 

Litter data are recorded in the database by Denmark, Estonia, Germany, Lithuania, Latvia, Poland, 
Russia and Sweden. The years sampled and the gear used varies between countries (Table 1).  

Table 1. Years and quarters sampled by country and gear. The column issues list years where the 
number of hauls with litter data differs by more than 5% from the number of hauls with fish data in the 
data available in DATRAS with the proportion of hauls in the fish data occurring in the litter data given 
in parentheses. Hauls with no litter should also be uploaded to the litter database if the contents of the 
haul were investigated for litter, so ideally the percentage should be 100. Years prior to the 2016 
assessment period are included to allow the tracking of temporal changes. 

Country Gear Quarter Years Issues  
Germany TVS 1 2013-2021 Limited data from 2014 (77%) 
Germany TVS 4 2012-2020  
Denmark TVL 1 2012-2013*, 

2015-2020  
Limited data from 2018 (90%) and no data from 
2021 

Denmark TVL 4 2011-2020 Limited data from 2012 (11%), 2015 (52%), 
2016 (87%), 2017 (86%) and 2018 (91%)  

Denmark TVS 1 2011-2015, 
2018-2019  

Limited data from 2019 (54%). No data from 
2016, 2017, 2020 and 2021. 

Denmark TVS 4 2011-2015, 
2018, 2020 

No data from 2016, 2017 and 2019. 

Estonia TVS 4 2015-2020 Limited data from 2019 (69%) and 2020 (94%) 
Lithuania TVS 1 2016-2020 No data from 2021 
Lithuania TVS 4 2015-2020 Limited data from 2018 (82%) 
Latvia TVL 1 2016-2021  
Latvia TVL 4 2015-2020  
Poland TVL 1 2016-2020 No data from 2021 
Poland TVL 4 2015-2020  
Russia TVL 1 2018, 2021 Limited data from 2018 (90%) and 2021 (90%) 
Sweden TVL 1 2012-2021  
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Sweden TVL 4 2012-2020 Limited data from 2019 (90%) and 2020 (90%) 
* Denmark did not participate in the survey in 2014. Instead, the stations were covered by Germany 
 
Data are classified using one of the two formats C-TS (Original CEFAS trawl litter categories) and C-TS-
REV (Revised CEFAS Trawl Litter Survey parameters). From 2019 onwards, only the latter of the two are 
used. The major categories are recorded in all years (plastic, metal, glass/ceramics, rubber, natural 
products and other) and are mutually exclusive (a litter item can only appear in one of these 
categories). Two further categories were also investigated, following the decision made by S&C 14 and 
the approach of OSPAR (a litter item will appear in one of these categories only if it already appears in 
one the above categories): Fishing gear and Single Use Plastic (Table 2). The aim of this categorization is 
to reflect estimates of SUP and fishing gear as defined in EC (2019). As this represent a post hoc 
classification, the categories may contain litter that is not covered by the SUP directive.  

Table 2. Litter categorisation and assignment of categories to Single Use Plastic (SUP) and fishing gear. 
‘Yes’ means the litter type is included in SUP or fishing gear. Litter categorised as SUP does not include 
fishing gear. 

 C-TS C-TS-REV Type SUP Fishing 
gear 

Plastic A A Plastic   
Plastic bottle A1 A1 Plastic Yes  
Plastic sheet A2 A2 Plastic Yes  
Plastic bag A3 A3 Plastic Yes  
Plastic caps A4 A4 Plastic Yes  
Plastic fishing line 
(monofilament) 

A5 A5 Plastic  Yes 

Plastic fishing line (entangled) A6 A6 Plastic  Yes 
Synthetic rope A7 A7 Plastic   
Fishing net A8 A8 Plastic  Yes 
Plastic cable ties A9 A9 Plastic   
Plastic strapping band A10 A10 Plastic   
Plastic crates and containers A11 A11 Plastic Yes  
Plastic diapers B1 A12 Plastic Yes  
Sanitary towel/tampon B6 A13 Plastic Yes  
Other plastic A12 A14 Plastic   
Sanitary waste (unspecified) B  Plastic Yes  
Cotton buds B2  Plastic Yes  
Cigarette butts B3  Plastic Yes  
Condoms B4  Plastic Yes  
Syringes B5  Plastic Yes  
Other sanitary waste B7  Plastic Yes  
Metals C B Metal   
Cans (food) C1 B1 Metal   
Cans (beverage) C2 B2 Metal   
Fishing related metal C3 B3 Metal   
Metal drums C4 B4 Metal   
Metal appliances C5 B5 Metal   
Metal car parts C6 B6 Metal   
Metal cables C7 B7 Metal   
Other metal C8 B8 Metal   
Rubber D C Rubber   
Boots D1 C1 Rubber   
Balloons D2 C2 Rubber Yes  
Rubber bobbins (fishing) D3 C3 Rubber  Yes 
Tyre D4 C4 Rubber   
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Glove D5 C5 Rubber   
Other rubber D6 C6 Rubber   
Glass/Ceramics E D Glass   
Jar E1 D1 Glass   
Glass bottle E2 D2 Glass   
Glass/ceramic piece E3 D3 Glass   
Other glass or ceramic E4 D4 Glass   
Natural products F E Natural   
Wood (processed) F1 E1 Natural   
Rope F2 E2 Natural   
Paper/cardboard F3 E3 Natural   
Pallets F4 E4 Natural   
Other natural products F5 F5 Natural   
Miscellaneous G F Other   
Clothing/rags G1 F1 Other   
Shoes G2 F2 Other   
Other G3 F3 Other   

 
Swept area corrections 
Following the approach of OSPAR, the area swept was defined as the distance trawled multiplied by the 
width of the trawl between the wings (Fig. 1). After removing specific gear values which have been set 
constant within a country, data on wingspan, doorspread and distance travelled were not consistently 
available (Table 3). Sweep length was not consistently reported in the Baltic Sea and therefore was not 
included in the analyses. Given the low proportion of hauls containing the necessary information to 
estimate the swept area for each haul, it was decided to instead assume that all hauls of a specific gear 
type covered the median of the swept areas estimated for all hauls with TVL and TVS, respectively.  
 
Table 3. Proportion of hauls in the Baltic Sea BITS survey providing information from 2011 to 2020 to 
DATRAS in January 2020. 

 2011-2015 2016-2020 

Gear TVL TVS TVL TVS 

Distance 0.54 0.86 0.60 0.87 

Door spread 0.50 0.49 0.51 0.91 

Wingspan 0.28 0.01 0.22 0.02 

Total number 1287 1155 1353 1122 

 
To estimate the median swept area, wingspan was estimated from door spread using the estimated 
relationship between wingspan and doorspread where these were both given for hauls with missing 
information on wingspan:  
Wingspan= 7.97(std=0.47)+0.284(std=0.006)Doorspread (r2=0.89, n=227) 
There was no data for wingspan for TVS and the relationship estimated for TVL was therefore assumed 
valid as TVS is a downscaled version of TVL. There was no significant difference between the 
relationships between wingspread and doorspread of different countries (P=0.8687) and hence the 
same relationship was used for all countries.  
The functions used to estimate door spread are given in Table 4. The parameters in these relationships 
were estimated in a general linear model using data from 1991 to 2020 for hauls with the small and 
large TV3. Data from Denmark and Germany were used for the small TV3 (TVS) and data from Denmark, 
Russia and Sweden were used for the large TV3 (TVL). The remaining countries provided insufficient 
data on gear dimensions to estimate country specific parameters. No correction was made for sweep 
length as this was rarely reported together with the remaining parameters. Where depth was missing, 
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doorspread was set to the mean across all observations (82.4(0.2) and 59.0(0.3) for TVL and TVS, 
respectively). 
 
Table 4. Functions to estimate doorspread from depth and gear where this is missing. Values in 
parentheses signify standard deviation of the estimated parameters. 

Gear Country Doorspread r2 N 
TVS  Denmark (DK) 55.1(std=0.7)+0.144(std=0.025)*depth  0.43 1641 TVS  Germany (GE) 37.3(std=0.7)+0.672(std=0.019)*depth 
TVS Other 45.4(std=0.5)+0.451(std=0.016)*depth  0.32 
TVL Denmark  67.8(std=0.9)+0.230(std=0.013)*depth  

0.19 2905 TVL Russia  73.9(std=4.3)+0.113(std=0.057)*depth  
TVL Sweden  61.1(std=1.0)+0.322(std=0.017)*depth 
TVL Other 64.9(std=0.7)+0.267(std=0.010)*depth 0.19 

 
There is always some variation in the configuration and speed of the trawl at setting and hauling, and 
this variation affects hauls with short duration more than hauls with long duration. To standardise for 
this, only hauls with a duration of 25 to 35 minutes were included in the analysis. Hauled distance was 
recorded by one country as constant and these values were not included. In the remaining data from 
2010 to 2020, 3821 hauls had associated distance recorded (70% of all hauls). The median distance was 
2778 m (1 and 99% quantiles 2089 m and 3329 m, respectively). There were some distances well 
outside this interval (total range of 154 m to 4817 m). To avoid including these potentially erroneous 
data, distances below the 1% or above the 99% quantile were replaced by the median. Further, missing 
values were replaced by the median. No correction was made to account for haul duration as only 1.7% 
of the variation in distance in the observations was explained by difference in haul duration (within 
hauls with duration of 25 to 35 minutes).  
The median swept area by haul based on observed distance and door spread or wingspan (observed 
only) and based on predicted door spread and distance where values are missing are given in Table 5. 
There were significant differences between countries, with country and gear differences together 
explaining 46% of the variation in swept area.  
 
Table 5. Swept area (m2) by haul based on observed distance and door spread or wingspan (observed 
only) and based on predicted door spread and distance where values are missing.  

Gear 

TVL TVS 

Observed 
only 

Observed 
and 

predicted 
Observed 

only 

Observed 
and 

predicted 

Median 82798 87163 68764 68184 

1% quantile 59076 63693 44074 44448 

99% quantile 100526 101036 94499 94462 

Standard deviation 10339 8231 10568 9844 

Number of observations 1482 2640 1132 2277 

 
Areas used to estimate EEZ levels of litter 
The amount of litter was estimated separately for each EEZ. The EEZ division used is given in Fig. 4  
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Figure 4. EEZ division used to estimate litter amounts by EEZ.  
 
Estimation of the indicator1 

Two metrics were investigated, measuring the average catch of litter in number and the average catch 
of litter in weight. The results shown are all for the catch of litter in weight. 
The statistical properties of the data (large overdispersion and occasional very large catches) 
necessitates analysing the data in a statistical model (Stefánsson 1996, Berg et al. 2014). Survey indices 
were therefore calculated using the methodology described by Berg et al. (2014). Three models were 
fitted for each type of litter to estimate the amount of litter caught. Model 1 assumes that the amount 
of litter develops smoothly from year to year as a result of litter deteriorating slowly in the wild. Hence, 
the model utilises the knowledge we have of the lifetime of litter on the sea bottom and is considered 
the most appropriate model. Model 2 allows the amount of litter to change freely between years, 
equivalent to the assumption that litter is removed from the surveyed area every year and replaced by 
new litter. This model is equivalent to estimating the annual amount independently of the previous 
year and is commonly used. Model 3 estimates a linear trend over the period and can be used to 
evaluate if there has been a significant steady increase from year to year within the sampling period. An 
alternative method to investigate the development in litter over time could be to compare the level in 
the period from 2016 to 2021 with that in the period from 2010 to 2015. However, this test is less 
strong statistically than model 3 as it does not utilise the information present in the development 
within assessment periods and further is complicated by the sampling only beginning midway in the 
first assessment period for most countries.  
 
The spatial distribution of litter was assumed constant over time due to the sparsity of data. The 
following equations describe the models: 
𝑔𝑔(𝜇𝜇𝑖𝑖) = 𝑓𝑓1(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖) + 𝑓𝑓1(𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖, 𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖) + 𝑙𝑙𝑙𝑙𝑔𝑔(𝑡𝑡𝑓𝑓𝑓𝑓𝑙𝑙𝑒𝑒𝑡𝑡𝑖𝑖)  (1) 
𝑔𝑔(𝜇𝜇𝑖𝑖) = 𝑌𝑌𝑡𝑡𝑙𝑙𝑒𝑒𝑖𝑖 + 𝑓𝑓1(𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖, 𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖) + 𝑙𝑙𝑙𝑙𝑔𝑔(𝑡𝑡𝑓𝑓𝑓𝑓𝑙𝑙𝑒𝑒𝑡𝑡𝑖𝑖)  (2) 
𝑔𝑔(𝜇𝜇𝑖𝑖) = 𝛼𝛼𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 + 𝑓𝑓1(𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖, 𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖) + 𝑙𝑙𝑙𝑙𝑔𝑔(𝑡𝑡𝑓𝑓𝑓𝑓𝑙𝑙𝑒𝑒𝑡𝑡𝑖𝑖)  (3) 
Effort is the swept area and amount caught is assumed to be directly proportional to this (i.e. if the area 
swept is doubled, the average amount caught is doubled). The swept area for a 30 min haul is assumed 
to be 68184 m2 for the TVS gear and 87163 m2 for the TVL (approx. 0.78 ratio, see above). All f-
functions are Duchon splines with first derivative penalization. The models are fitted using both 

 
1 Analyses of probability of catching litter and the number of items caught will be added later 
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numbers and mass as the response variable. For models using mass only the Tweedie distribution 
(compound Poisson-Gamma) is considered, because it is simpler and easier to work with, and has a 
more consistent interpretation when sampling effort is not constant (see e.g. Thorson 2017). For 
models using numbers the negative binomial distribution is used. All indices using are standardized to a 
unit of kg / km2 or numbers / km2.The full code can be found here: 
https://github.com/DTUAqua/HELCOM-litter  
 
 
Threshold value setting logic and rational 
Two candidate thresholds were investigated, both based on trends: 

1. No significant increase (P<0.05)  
2. Significant decrease (P<0.05) 

When the time series become longer and further guidance is provided by other fora, the thresholds can 
be revised. 
 
Threshold value(s) 

1. Trend not significantly >0 
2. Trend significantly <0 

 
Other significant issues that need to be addressed or presented to State and Conservation 
 
Latest indicator report or (for new indicators) initially completed indicator template 
The latest indicator report did not provide an assessment of the development in the amount of litter on 
the seafloor and hence a new pilot assessment was produced.  
 
Pilot assessment of amount of litter 
The development in mass and number of litter items caught per km2 can be seen in fig. 5 including a 
preliminary estimate for 2021 based on the quarter 1 survey. The mass of glass did not change 
significantly over the sampling period (P=0.125) consistent with a threshold principle of no 
deterioration, the mass of natural litter decreased significantly (P<0.0001) consistent with a threshold 
of significant improvement whereas the mass of metal, other, plastic, rubber, SUP and fishing related 
litter increased significantly (P=0.0011, 0.0225, 0.0148, <0.0001, <0.0001, <0.0001, respectively), 
inconsistent with all suggested threshold approaches. However, much of the change occurred in the 
beginning of the period where sampling was less consistent and if these early years were removed from 
the data, the trends may no longer be significant. The spatial distribution of the eight assessed litter 
types can be seen in fig. 6 and the development in number of litter items per km2 is given in fig. 7. 
 

https://github.com/DTUAqua/HELCOM-litter
https://github.com/DTUAqua/HELCOM-litter
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Figure 5. Temporal development in kg litter/km2 as estimated by models 1 (black, grey is 95% confidence 
interval of the estimate), 2 (green) and 3 (blue). Top row from left to right: Glass, metal, natural, other. 
Bottom row from left to right: Plastic, rubber, SUP, fishing related. 

Glass Metal 

  
Natural Other 

  
Plastic Rubber 
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SUP Fishing related 

  
Figure. 5. Distribution of different litter types. Colouring reflects amount relative to the mean, yellow is 
low amounts, red is high amounts. Note the limited sampling in deeper areas, see fig. 3. 

Figure 7. Temporal development in number of litter items/km2 as estimated by models 1 (black, grey is 
95% confidence interval of the estimate), 2 (green) and 3 (blue). Top row from left to right: Glass, metal, 
natural, other. Bottom row from left to right: Plastic, rubber, SUP, fishing related. 
Comparison of amounts of litter in the different EEZs 
The amount of litter (kg/km2) by EEZ is shown in fig. 8. The greatest total amounts of litter excluding 
natural litter, where the recording has been inconsistent between the early and later parts of the 
period and sampling countries, are found in the EEZs of Denmark (10.3 kg/km2), Germany (9.42 
kg/km2), Lithuania (6.14 kg/km2) and Sweden (9.65 kg/km2). The remaining EEZs had between 4.11 and 
4.64 kg/km2. Plastic contributed between a third and half of the litter mass in all EEZs (31-52%) except 
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Germany (29%) and Sweden (22%). The uncertainty in the estimates was the greatest for litter in the 
Estonian EEZ and for fishing related litter in all EEZs (fig. 9). 
 

 
Figure 8. Average mass of litter per km2 by EEZ.2 
 
 

 
Figure 9. Uncertainty in average mass of litter per km2 by EEZ 
 

 

 
2 A column with total will be added and a table based on numbers. 
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