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i Executive summary 

The Workshop on methods to develop a swept-area based effort index (WKSABI) was held at 
ICES HQ, Copenhagen, on 8–9 January 2019 under the co-chairmanship of Kai Wieland, Den-
mark, and Henrik Degel, Denmark. The workshop was attended by 12 participants representing 
seven different countries. 

The objectives of the workshop were to adopt and agree on swept-area based effort indices for 
trawl surveys available in DATRAS and define and describe MFSD indicators using these swept-
area based indices. Surveys considered where the North Sea International Bottom Trawl Survey, 
the Northeast Atlantic International Bottom Trawl Surveys and the Baltic International Trawl 
Survey. MFSD indicators considered were Marine Litter and the Large Fish Indicator (LFI). 

In total, eight presentations were given addressing the Terms of References of the workshop. 
Based on the initial presentations on data availability, quality check and swept-area based results 
for the different surveys and MFSD indicators, caveats were described, and methodological strat-
egies to overcome existing data issues were defined. 

Swept-area based survey indices require tow-by-tow information of towed distance and door or 
wing spread from all survey participants. For several reasons, this information is not always 
available and missing values have to be estimated. The level of data availability for this purpose 
differed considerably between the surveys. Despite the use of standardized survey trawl, gear 
geometry between countries or within countries between years can vary substantially and it was 
therefore concluded that algorithms for estimating missing values should be as specific as pos-
sible for a given survey, vessel, country, and year combination. This is important in order to 
minimize bias and variability when including the imputed values for the calculation of swept-
area. After these requirements are met and datasets have been completed, further analysis on the 
potential of swept-area based indices for abundance and its use in stock assessment can be un-
dertaken. Since door spread has been much more often observed than wing spread and is usually 
measured with a low variability than wing spread, swept are based on door spread is preferred 
if indices rather than absolute estimates are required. 

The calculation of the MFSD indicators Marine litter and LFI require the availability of swept-
area and this is then usually based on wing spread. Since direct observations of wing spread area 
missing for the majority of surveys and years, generic models across years and vessels have been 
used for estimating the missing values. This may be appropriate when trends rather than partic-
ular year effects are needed. Although estimates of MFSD indicators suffer of the problems men-
tioned above, missing checks of data quality on marine litter submissions or the application of 
‘global’ length-weight relationships for species for which no specific observations are available 
in the calculation of e.g. LFI may be more important here. 
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1 Opening of the meeting 

The Workshop on Methods to develop a swept-area based effort index (WKSABI) met at ICES 
HQ in Copenhagen, on 8 and 9 January 2019. The chairs were Kai Wieland from DTU Aqua, 
Hirtshals, and Henrik Degel from DTU Aqua Lyngby. There were 11 attendees and one remote 
participant covering seven countries from the Baltic, the North Sea, and the Northeast Atlantic. 
The list of participants is available in Annex 1. 
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2 Adoption of the agenda 

The agenda was adopted by the group and is available in Annex 3. 
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3 Status on data availability for swept-area based in-
dices in DATRAS and perspectives 

3.1 North Sea IBTS 
IBTSWG agreed in 2013 that the national representatives for the NS-IBTS should start to clean 
up the data required for the calculation of swept-area and to provide algorithms for estimating 
missing values. Considering the pronounced differences in e.g. door spread in relation to depth 
between countries as well as within countries between survey years in some cases (ICES, 2013), 
national experts should do this word in order to provide correct information or the best possible 
estimate for missing values specifically for a given survey, vessel, and country combination on 
tow level. The progress of this work, which was conducted in close cooperation with the ICES 
Data Centre, was cumbersome and slow (Table 3.1), and is still not completed.  

Table 3.1. Progress on data preparation for swept-area calculation for the NS-IBTS. 

 

Several countries have not or nor routinely measured wing spread due lacking equipment or 
technical problems with the sensors. In cases in which other changes were introduced such as 
vessel replacement, dropping the use of long sweeps or applying strapping, algorithms for esti-
mating missing values for a specific survey may not be provided back in time (Table 3.2). Here 
however, a pragmatic approach using the overall relationship between door and wing spread by 
country may be used (Figure 3.1). 
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Table 3.2. Examples for surveys for which algorithms were difficult to provide or are still missing. 

 
 

 

 

Figure 3.1. Comparison of swept-area based on door and wing spread by country (Flex file data from December 2018). 

 

The number of missing values for door spread decreased considerably in the recent years 
whereas measurements of wing spread are still not always performed. Furthermore, several 
countries have started to change from nylon to polyethylene net material and will replace re-
search vessels in the near future. The algorithms for estimating missing values in the period 2004 
to present may therefore no longer be valid and have to be updated. Hence, a new DATRAS 
submission tool for handling these updates is needed. 

Combined gear geometry plot across countries and quarter for the period back to 2004 should 
be established. These are not appropriate to estimate missing values for a given survey but are 
needed to define upper and lower thresholds of door spread, wing spread and vertical net open-
ing. In this way, the risk for submission of outliers and erroneous values of these variables to 
DATRAS for which no quality check has yet been implemented can be minimized in future. 
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3.2 NeAtl IBTS 
Information on observed gear geometry differs considerably between the various surveys in-
cluded in Northeast Atlantic IBTS due to availability of trawl sensors (Table 3.3).  

Table 3.3. Information on gear geometry available in DATRAS and ongoing revisions for the NeAtl-IBTS. 

Survey Years used in Figures State in DATRAS 

UK-SCOSWC-Q1 2014–2017 (new series) Partial, available from 1990 but different sweep lengths.  
New series is available  

UK-SCOSWC-Q4 2013–2017 (new series) Partial, available from 1990 but different sweep lengths.  
New series is available  

UK-SCOROC-Q3 2013–2017 (new series) Partial available from 1999 but different sweep lengths.  
New series is available 

UK-NIGFS-Q1 2008– 2016 Available from 2008 only doorspread data before 2016 

UK-NIGFS-Q4 2009– 2016 Available from 2009 only doorspread data before 2016 

IE-IGFS-Q3-4 2011– 2016 Available from 2003 

SP-PORC-Q3 2003–2016  Only vert+doors available from 2001-2015 
Also wings in 2016 

FR-CGFS-Q4 2015–2016 (new series change 
vessel–gear) 

Partial available from 1988 but new series from 2015 

FR-EVHOE-Q4 1997–2015 Available from 1997 

SP-NSGFS-Q4 2014–2016 (change vessel) Only vert+doors (wings in 2015-6) data available from 2001  

SP-GCGFS-Q1  2014–2016 (change vessel) Data from previous years are uploaded from 2003  

SP-GCGFS-Q4 2014–2016 (change vessel) Data from previous years are uploaded from 2003  

PT-GFS-Q4  No data (due to lack of equipment) 

The available data have been used to produce gear geometry plots by survey (Figure 3.2). These 
plots have yet not been used neither for removing outliers or correct erroneous values in 
DATRAS nor to estimate missing values if there are any. This, however, is work in progress and 
updates on these issues will be provided to IBTSWG and subsequently to the ICES Data Centre. 
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Figure 3.2. Example for NeAtl-IBTS gear geometry plots (Graphs showing the information available in DATRAS on gear 
geometry from SCO-SWC-IBTS-Q1 in 2017. Data from 2014–2016 are shown as empty dots on the background. Confidence 
intervals of door spread, wing spread and vertical opening estimated with the confint.nls procedure in R). 

 

3.3 BITS 
The Baltic International Trawl survey (BITS) is carried out in the first quarter and in the fourth 
quarter each year. The survey covers the Baltic Sea except the most northern area, the Belt area 
and the Kattegat area. The national time-series uploaded to DATRAS for first quarter starts typ-
ically in 1991 and for fourth quarter between 1991 and 2003. In 2001, a common survey trawl 
(TV3L/TV3S) was introduced and the survey procedures were in general standardized. Data 
from the BITS are regularly by routine submitted to the ICES hosted DATRAS database. The 
upload format (exchange format) includes all relevant variables for calculating the swept-area 
estimate. Not all variables are mandatory and data gabs for calculating the swept-area exists. 
Furthermore, scrutinizing the swept-area relevant data reveals some errors in the data already 
entered in DATRAS. The errors include upload of invalid fixed constant values (not observed), 
and probably erroneous values based on outlier plots. The data gaps are due to lack of availabil-
ity of gear geometry monitoring devices on the research vessels and probably omission upload-
ing certain variables although the values are recorded during the survey. An overview of the 
errors is given below (Table 3.4). Initiatives between ICES and the countries involved to correct 
the data have been initiated and it is expected that the data are updated in due time to the survey 
working group (WGBIFS) in March. 
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Table 3.4. The total number of valid values uploaded to DATRAS by all Baltic countries compared with the number of 
non-missing swept-area parameter values uploaded. 

Year Total number of valid hauls Number of valid values uploaded in DATRAS 
  

Door Spread Ground Speed Distance Warplngt 

2000 542 97 322 332 271 

2001 550 173 338 340 257 

2002 467 137 305 306 225 

2003 505 142 338 340 334 

2004 500 113 305 306 304 

2005 583 146 346 346 345 

2006 495 120 315 315 314 

2007 510 125 320 320 320 

2008 505 110 329 332 326 

2009 518 139 350 351 344 

2010 524 183 337 337 332 

2011 530 231 355 355 343 

2012 493 246 352 352 352 

2013 519 241 345 345 344 

2014 488 254 344 252 342 

2015 492 267 354 162 347 

2016 561 390 390 169 373 

2017 603 378 383 333 380 

2018 512 347 347 347 346 

Grand Total 9897 3839 6475 5940 6199 

The majority of the missing swept-area relevant data are missing due to non-availability to gear 
geometry monitoring device on board the research vessels. Nevertheless, almost complete data 
series are available from three countries (Denmark, Germany, and Sweden) operating in Subdi-
vision 22-26 (western Baltic). An overview of the data available by country is given below (Table 
3.5). 

Outlier plots reveal observations, which might be due to errors or might be exceptional values. 
Initiatives are initiated in all three countries to investigate if additional values are available for 
filling data gaps and to decide on outliers. It is expected that the process will be finalized before 
the survey working group (WGBIFS) meeting in March 2019. 
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It has been decided that for BITS survey, swept area calculation is achievable for the western 
area. The countries which have enough amount of the data and all its parameter are Denmark, 
Germany, and Sweden. ICES Data Centre will run a quality check on the data of these countries 
in order to detect any missing or miss reported information, after which the ICES Data Centre 
will ask the submitters of these countries to provide algorithms for the calculation of missing 
values of the parameters relevant for the swept-area: door spread, wingspread, and distance.  

In addition, DATRAS webpage will have a separate section in which these data submitters will 
be able to submit the algorithms with an example file. This facility will be semi-automatic and 
will allow to i) minimise the email communication between submitters and DATRAS team and 
ii) will provide a more transparent way of reporting and implementing algorithms to DATRAS 
database.  

This can be summarized in the following Action points:  

For ICES Data Centre: Data cleaning exercises for swept area calculation parameter and report-
ing to Denmark,Sweden and Germany, and developing a web facility to collect the calculation 
algorithms from the data submitters. 

For Data submitters: to provide these calculation algorithms. 
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Table 3.5. The total number of valid values uploaded to DATRAS by three Baltic countries compared with the number of non-missing swept-area parameter values uploaded. 

Year DEN GFR SWE 

Humber of 
hauls 

Number of valid values uploaded in DATRAS 
Humber of 
hauls 

Number of valid values uploaded in DATRAS 
Humber of 
hauls 

Number of valid values uploaded in DATRAS 

Door 
Spread 

Ground 
Speed 

Distance Warp 
lngt 

Door 
Spread 

Ground 
Speed 

Distance Warp 
lngt 

Door 
Spread 

Ground 
Speed 

Distance Warp 
lngt 

2000 107 17 97 107 107 98 

 

98 98 

 

81 80 81 81 81 

2001 100 100 99 100 100 120 

 

120 120 

 

75 73 75 75 75 

2002 73 67 73 73 72 119 

 

119 119 

 

73 70 73 73 73 

2003 77 75 77 77 76 113 

 

113 113 113 68 67 68 68 67 

2004 72 70 72 72 70 112 

 

112 112 112 43 43 42 43 43 

2005 84 82 84 84 84 117 

 

117 117 117 64 64 64 64 64 

2006 71 68 71 71 70 111 

 

111 111 111 52 52 52 52 52 

2007 75 72 75 75 75 112 

 

112 112 112 53 53 53 53 53 

2008 65 50 65 65 60 110 

 

110 110 110 60 60 60 60 60 

2009 88 80 88 88 83 119 

 

119 119 119 59 59 59 59 58 

2010 77 71 77 77 73 102 44 102 102 102 67 67 67 67 67 

2011 89 76 89 89 77 114 100 114 114 114 55 55 55 55 55 

2012 87 86 87 87 87 108 100 108 108 108 60 60 60 60 60 

2013 82 81 82 82 81 104 96 104 104 104 64 64 64 64 64 
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Year DEN GFR SWE 

Humber of 
hauls 

Number of valid values uploaded in DATRAS 
Humber of 
hauls 

Number of valid values uploaded in DATRAS 
Humber of 
hauls 

Number of valid values uploaded in DATRAS 

Door 
Spread 

Ground 
Speed 

Distance Warp 
lngt 

Door 
Spread 

Ground 
Speed 

Distance Warp 
lngt 

Door 
Spread 

Ground 
Speed 

Distance Warp 
lngt 

2014 45 44 45 

 

42 149 111 148 149 149 54 54 54 54 54 

2015 91 90 91 

 

86 108 103 108 108 108 54 54 54 54 54 

2016 108 108 108 

 

92 116 116 116 116 116 53 53 53 53 52 

2017 101 100 101 51 98 109 105 109 109 109 59 59 59 59 59 

2018 96 96 96 96 95 111 111 111 111 111 32 32 32 32 32 

Grand 
Total 

1588 1433 1577 1294 1528 2152 886 2151 2152 1815 1126 1119 1125 1126 1123 
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4 Use of swept-area based indices for abundance es-
timation 

4.1 Application for combining different surveys 
Besides the regionally coordinated surveys, there are several national surveys, that could be used 
to improve the spatial coverage. An example from the Skagerrak area was presented where esti-
mates from three different bottom-trawl surveys will be used for estimating target species abun-
dance and for calculation of fish community indices. The regional NS-IBTS is the main bottom-
trawl survey in the area. Since 2005, the Skagerrak part of the survey in quarter 3 follows a depth-
stratified proportional-to-size sampling design, with a minimum of two hauls in each statistical 
rectangle. In total 26 hauls between 20 and 250 m depth are sampled during the third quarter 
each year. The IBTS coverage of coastal waters is relatively poor but for the past six years, Swe-
den has also carried out a coastal survey in parallel with the IBTS. The coastal survey takes place 
in September and covers the shallow coastal waters as well as the fjord areas (Figure 4.1).  

 

 

 

Figure 4.1. Distribution of trawl stations in Skagerrak during IBTSQ3, the Swedish Coastal bottom-trawl survey and the 
Skagerrak fishermen survey in 2018. 
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In 2018, an additional Skagerrak survey was initiated to increase the sampling intensity and to 
cover larger depths (down to 450 m). The survey is conducted by two commercial chartered 
trawlers with two technicians/scientists from SLU-Aqua on board each vessel who are responsi-
ble for processing the catch. The survey design is similar to that of IBTS but based on a 5×5 Nm 
grid rather than on statistical rectangles. The design ensures a spatial overlap between vessels 
within the new survey and between surveys, i.e. the IBTS and the coastal survey. The new survey 
(here called “the fishermen survey”) runs during the first two weeks of October. Calculation of 
swept-area is a prerequisite for combining the different surveys. In addition, differences in catch-
ability between survey gears need to be considered and accounted for. Different approaches 
were discussed during the meeting and both design based and model based analyses will be 
carried out. 

4.2  Stock assessment 
Given that both the haul duration and swept-area is known without error, numbers or biomass 
per unit swept-area rather than per unit time would be the obvious choice for calculating com-
parable catch rates from survey data. 

However, there may be substantial more measurement error on the swept-area or errors because 
imputed values rather than actual measurements have to be used, which makes the optimal unit 
of choice less obvious. The same considerations apply to the choice of measure for the width of 
the trawl: Wing spread or door spread. 

Since door spread is easier to measure and presumably for the same reason have been measured 
more often historically in DATRAS data compared with wing spread, door spread may be the 
preferred option (at least when only relative indices are of interest). In addition to measurement 
error on the trawl width, typing errors may also be more frequent for variables related to trawl 
width because these have been used much less in analyses, which implies less errors have been 
found and corrected. 

For a given survey dataset, the choice of effort metric can be evaluated by fitting two models to 
the haul-by-haul data including all factors that can explain changes in catch rates (as. e.g. in Berg 
et al., 2014) as explanatory variables. The two models should only differ choice of effort metric, 
and the model that best explains the variation in data (best model likelihood) is the preferred 
option. 

This type of model is already used for providing survey indices for the official assessment of 
many species, e.g. North Sea cod and herring. 

It should be noted that Delta-distributions, which estimate the presence/absence probabilities 
independently, are not the best option for this. The better alternative is to use the Tweedie dis-
tribution or something similar where the presence/absence probabilities and the expected catch 
have a fixed relationship (see e.g. Foster and Bravington, 2014).  

While systematic differences between e.g. vessels sometimes can be taken into account by such 
models by estimating vessel effects, this requires sufficient spatio-temporal overlap between ves-
sels, and haul-by-haul variation in trawl width within the same vessel cannot be accounted for 
in this manner. 

On the other hand, since the total uncertainty (variance) of the survey indices is the sum of the 
bias and the random error, the magnitude of random error in the trawl width data may outweigh 
the decreased bias from using swept-area rather than haul duration as effort metric. 

In order to get better survey indices by replacing haul duration with swept-area as effort metric, 
it is therefore important that the trawl width data in DATRAS (Door spread and wing spread) 
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are quality checked and recorded consistently in future, such that imputed values can be 
avoided. 
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5 Necessity and application of swept-area based ef-
fort for MFSD indicators  

5.1 Marine Litter 
In Europe, the Marine Strategy Framework Directive (MSFD, 2008/56/EC) leads Member States 
to take the necessary measures to reduce the impacts of activities on the marine environment in 
order to achieve or maintain a Good Ecological Status (GES) by 2020. The MSFD is based on the 
monitoring of 11 descriptors of the GES, of which descriptor 10 corresponds to marine litter. In 
order to evaluate the GES according to marine litter, this descriptor is divided into four criteria, 
each one composed of several indicators (Table 5.1). 

Table 5.1. Criteria and indicators of descriptor 10 “Marine Litter”, in the context of the Marine Strategy Framework Di-
rective. 

 

Criteria Indicator 

Pressure D10C1 Macro litter Beach litter 

Seafloor litter 

Floating litter 

D10C2 Micro litter Beach micro litter 

Floating micro litter 

Impacts D10C3 Litter in biota Ingested litter by seabirds 

Ingested litter by sea turtles 

D10C4 Entanglement New indicator in development 

In France, Ifremer (French Institute for the Exploitation of the Sea) is in charge of this descriptor, 
except for beaches. Three indicators, among those under the responsibility of Ifremer, require 
swept-areas in order to calculate number and mass of litter per km²: (i) seafloor litter; (ii) floating 
litter; (iii) floating micro litter. 

Seafloor litter 

Data are collected during the International Bottom Trawling Surveys (IBTS) and uploaded on 
annual basis into the DATRAS/marine litter database maintained by ICES. Swept-areas are cal-
culated with trawl length and wings opening, both measured on board. For litter, wings opening 
is more relevant than doors opening. 

Floating litter 

Depending on surveys, data are collected either by onboard observers, on a ship or by plane, 
either with a beam trawl. For onboard observers, swept-areas are obtained with the calculated 
trawl length and the effective width. Depending on the protocol, effective width is either fixed 
or obtained by modelling. The model used is the distance sampling model of Royle et al. (2004), 
which is fitted using the “distsamp” function of the “unmarked” package in R© software. For 
beam trawl surveys, the width is fixed by the trawl. 
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Floating micro-litter 

Micro litter (<5 mm) is mainly composed of plastic. Data are collected with a manta net during 
fisheries surveys, national monitoring program (WFD) or by associations. Swept-areas are cal-
culated with trawl length and net opening width (“mouth”). 

Results of the evaluation detailed in:  

Gerigny, O., Brun, M., Fabri, M.C., Tomasino, C., Lacroix, C., Kerambrun, L., Galgani., F. 2018. Évaluation 
du descripteur 10 « Déchets marins » en France métropolitaine. Rapport scientifique pour l’évaluation 
2018 au titre de la DCSMM. Available after public consultation (from august 2019). 

5.2 LFI and other indicators 
Ecological indicators are required to meet the needs of ecosystem assessments for the MSFD, 
HELCOM assessments and the OSPAR Quality Status Reports in addition to the ICES Ecosystem 
Overviews. A suite of indicators have already been developed (see OSPAR 2017 for methodolo-
gies) that require swept-area (tonnes per km2) including the Large Fish Indicator for demersal 
fish, Typical Length of fish communities, Mean Maximum Length of fish communities, Mean 
trophic Level of marine predators. A further indicator, the population abundance of sensitive 
fish requires swept-area indices to calculate numbers per km2 per species. Ongoing indicator 
development is attempting to create survey-based spatio-temporal estimates of absolute biomass 
for trophic guilds (predatory feeding guilds) and for the whole community and this relies on 
robust swept-area indices. Length-weight relationships to convert numbers at length to biomass 
at length data, for all well-sampled species (list to be supplied), are also required in order to split 
the size frequency data and calculate the biomass of large fish vs. small fish (i.e. above and below 
length threshold) for the Large Fish Indicator. The biomass of fish within trophic guilds also 
requires biomass at size data since small and large individuals of fish species may have very 
different diets. 

OSPAR (2017). Intermediate Assessment 2017. Available at: https://oap.ospar.org/en/ospar-as-
sessments/intermediate-assessment-2017 

Specific indicator pages are listed here with references therein: 

The population abundance of sensitive fish: https://oap.ospar.org/en/ospar-assessments/inter-
mediate-assessment-2017/biodiversity-status/fish-and-food-webs/recovery-sensitive-fish/  

Large Fish Indicator: https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-
2017/biodiversity-status/fish-and-food-webs/proportion-large-fish-large-fish-index/  

Typical Length: https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/bio-
diversity-status/fish-and-food-webs/size-fish-composition/  

Mean Maximum Length: https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-
2017/biodiversity-status/fish-and-food-webs/mean-maximum-length/  

Mean Trophic Level: https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-
2017/biodiversity-status/fish-and-food-webs/mtl-bay-biscay/ 

  

https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/recovery-sensitive-fish/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/recovery-sensitive-fish/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/proportion-large-fish-large-fish-index/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/proportion-large-fish-large-fish-index/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/size-fish-composition/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/size-fish-composition/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/mean-maximum-length/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/mean-maximum-length/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/mtl-bay-biscay/
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/biodiversity-status/fish-and-food-webs/mtl-bay-biscay/
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5.3 Caveats and DATRAS data issues related to MFSD indicators 

5.3.1 Marine litter 
No data quality check is currently implemented when marine litter data are submitted to 
DATRAS. Data checks could be done using size-weight and item-weight relationships based on 
the data, which are already available. However, not all countries have submitted size category 
information or weight in all cases and this has then to become mandatory. 

Items reported as ‘other’ can’t be specified in more detail in the current DATRA marine litter 
format and an additional column for providing a comment may help there. 

5.3.2 LFI 
Deciding on the species to be included in the analysis is the first step in calculating each survey 
LFI time-series. The FishBase website (www.fishbase.org) provided an ‘ecotype’ classification 
for all species encountered. The LFI has been designed as an indicator of size composition within 
demersal fish communities, so species assigned to the Pelagic and Bathypelagic ecotypes were au-
tomatically excluded, while species assigned to the Demersal and Bathydemersal ecotypes were 
automatically included. Species belonging to the Benthopelagic ecotype were generally included, 
but with the exceptions of Clupea harengus, Dysomma brivirostre, Hyperoplys immaculatus, Ammo-
dytidae (family-level ID code), Salmo (genus-level ID code), Salmo salar and Sarpa salpa, which 
were all excluded on the basis that these species are relatively poorly sampled by the survey 
gear. 

Generic length weight relationships, which are needed to calculate weight above a given species-
specific threshold are taken for many species from the FishBase website (www.fishbase.org), and 
these may not be appropriate in every case.  

Collection of individual fish length-weight data is usually only for the main target species for 
which e.g. also age–length keys area required. However, if prioritized species list are provided, 
the participants in the NS- and NeAtl-IBTS and the BITS may be willing to collect length-weight 
data for additional species.  

http://www.fishbase.org/
http://www.fishbase.org/


ICES | WKSABI   2019 | 17 
 

 

6 References 

Berg, C. W., Nielsen, A., & Kristensen, K. (2014). Evaluation of alternative age-based methods for estimating 
relative abundance from survey data in relation to assessment models. Fisheries research, 151, 91-99. 

Foster, S. D., and Bravington, M. V. (2013). A Poisson-Gamma model for analysis of ecological non-negative 
continuous data. Environmental and ecological statistics, 20(4), 533-552. 

ICES. 2013. Report of the International Bottom Trawl Survey Working Group (IBTSWG), 8-12 April 2013, 
Lisbon, Portugal. ICES CM 2013/SSGESST:10. 272 pp. 

Royle, J.A., Dawson, D.K., Bates, S. 2004. Modeling abundance effects in distance sampling. Ecology 85(6): 
1591-1597. 



18 | ICES SCIENTIFIC REPORTS 1:3 | ICES 
 

 

Annex 1: List of participants 

Name Institute Email 

Adriana Villamor ICES Secretariat Adriana.villamor@ices.dk 

Casper Berg Technical University of Denmark, National Institute of 
Aquatic Resources (DTU Aqua), Lyngby, Denmark 

cb@aqua.dtu.dk 

ChristopherLynam Centre for Environment, Fisheries and Aquaculture Science 
(Cefas), Lowesoft Laboratory, UK 

chris.lynam@cefas.co.uk 

Corina Chaves Portuguese Institute for the Sea and the Atmosphere 
(IPMA) 

Portugal 

corina@ipma.pt 

Francisco 
Velaso(remotely) 

Instituto Español de Oceanografía (IEO),Centro 
Oceanográfico de Santander, Spain 

francisco.velasco@ieo.es 

Henrik Degel (co-chair) Technical University of Denmark, National Institute of 
Aquatic Resources (DTU Aqua), Lyngby, Denmark 

hd@aqua.dtu.dk 

Inigo Martinez ICES secretariat inigo@ices.dk 

Kai Wieland (co-Chair) Technical University of Denmark, National Institute of 
Aquatic Resources (DTU Aqua), Hirtshals, Denmark 

kw@aqua.dtu.dk 

Mélanie Brun Ifremer Nantes, France Melanie.Brun@ifremer.fr 

Patrik Börjesson Institute of Marine Research, Swedish University of 
Agricultural Sciences (SLU), Sweden 

Patrik.borjesson@slu.se 

Pia Schuchert Agri-Food and Biosciences Institute Northern Ireland 
(AFBI), UK 

Pia.Schuchert@afbini.gov.uk 

Vaishav Soni ICES Secretariat Vaishav@ices.dk 

  



ICES | WKSABI   2019 | 19 
 

 

Annex 2: Resolution 

2018/2/IEASG02 The Workshop on methods to develop a swept-area based effort 
index (WKSABI), chaired by Kai Wieland, Denmark, will be established and will meet at ICES 
Headquarters, Copenhagen, on 18–19 December 2018 (or 8–9 January 2019) to: 

a ) Adopt and agree on an effort estimate based in trawl swept-area, valid for all surveys 
available in DATRAS, independent of ecoregion and survey 
i ) Check and validate the calculations of missing data of the variables related to the 

swept-area effort estimates submitted by the different countries and surveys; 
ii ) Propose common strategies to reduce missing data in the crucial variables; 
iii ) Define common calculations, when possible, across surveys and countries; 
iv ) Define species groups for which the swept-area estimates should be based on door 

spread (e.g. cod) or wing spread (e.g. flatfish, marine litter) and those for which 
swept-area derived from bottom trawls may not be used (e.g. pelagic fish) because 
it does not account for differences in vertical opening in respect to depth and here 
indices in n/h should be maintained instead; 

v ) BITS and NeAtl IBTS: Define by survey the first possible year for which the re-
quired data checking and interpolation of missing values can be done with a rea-
sonable effort and draft a realistic time line to finish this task; 

vi ) NS-IBTS: Define year (after 2014) by country for which new algorithms for inter-
polation of missing values should be used and provide updates.  

b ) Define and describe i) a size-based indicator, and ii) a marine litter indicator based on 
this swept-area index: 
i) Run scenarios based on key changes in variables, in order to assess the robustness 

of the index and describe caveats and shortcomings of the assumptions; 
ii) Adopt a methodology for the treatment of the main assumptions to be made 

 

WKSABI will report by March/April 2019 to the attention of IEASG and DIG. 
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Supporting information 

Priority 
 

Scientific justification The importance of swept-area estimation has been strongly emphasized by IBTSWG 
in 2013 following recommendations by WGISDAA (Working Group on Improving 
use of Survey Data for Assessment and Advice) in 2012. Swept-area is suggested as 
an alternative to haul time, because it would remove possible bias resulting from dif-
ferent riggings or gear specifications. 
 
The large fish indicator (LFI) is the proportion of total fish biomass of a defined suite 
of species sampled in a particular survey programme that exceeds a specified 
threshold length. It is an important community indicator that integrates different 
stocks in a unique regional indicator. The LFI is one of the DCF indicators and is used 
by OSPAR in the Ecological Quality Objective (EcoQO), by HELCOM as a core 
indicators of biodiversity, related to the foodwebs MSFD descriptor D4 and used in 
ICES Advice. LFIs may also be used in future as a standard product in the ICES 
Ecosystem Overviews and will be calculated every year. 

Resource requirements 
 

Participants 
 

Secretariat facilities A meeting room at ICES HQ will be facilitated for the dates of the workshop. In 
addition, assistance from the ICES Data Centre and Advisory Department will be 
provided. 

Financial No financial implications. 

Linkages to advisory and 
science committees 

There are linkages to IEASG, SCICOM, ACOM, and DIG. 

Linkages to other groups EGs coordinating surveys in DATRAS (IBTSWG, BIFS, WGMAL, WGNSSK, WGCSE, 
WGBEAM)  

Linkages to other 
organizations 

JRC, OSPAR, HELCOM 
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Annex 3: Agenda 

WKSABI Draft agenda - Day 1 

ToR Topic description Activities People 

8 January, 9-18* 

 Welcome, practical issues Presentation Adriana 

a) i), 
ii) 

Background and status of swept-area estimates for NS-IBTS, NeAtl-
IBTS and BITS 

Define a workflow to deal with different levels of missing data: 

- Some missing data by country and year (algorithms). 

- All missing data by country and year  

- All missing data by country and all years. 

Presentation 

 

 

Discussion on main is-
sues, and agreement on 
protocol to follow. 

Suggest recommenda-
tions and actions 

Kai, Fran, 
Henrik 

a) iii), 
vi) 

Discuss and agree on a common and transparent protocol to define 
algorithms used to fit missing data by country and year for the cru-
cial variables. 

Presentation and open 
discussion. 

Recommendations and 
actions 

Adriana, 
Vaishav 

a)  Define upper and lower limits for the variables involved.  

Agree on filters to be applied and warnings to be shown in DATRAS 
submission process. 

Discussion. 

Define the roles of the 
submitters and of the 
ICES DC on this process. 

Recommendations and 
actions. 

All 

a) v) Describe specific issues with missing data calculation by survey, 
year, country etc  

Presentations and dis-
cussion 

Kai, Henrik, 
Pia, Christo-
pher 

a) iv) Define door- and wing-spread-based swept-area. Discuss what 
should be measured and whether both are needed, relationship 
with trawl height, agree on their main specification and application 
for benthic and pelagic species. 

Discussion 

Recommendations and 
actions. 

All 

a) Potential of swept-area based indices for stock assessments (model 
based and non-model based (DATRAS) indices, between year (and 
quarter) consistency) 

Presentation, 

Discussion 

Casper, Kai 

a)  Final wrap up of agreements and actions, report writing.   

*: setup of computers etc. preferably before 9:00 

Coffee breaks 10:15 – 10:45 and 15:30 – 16:00 

Lunch break 13:00 – 14:00  
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WKSABI Draft agenda - Day 2 

ToR Topic description Activities People 

9 January, 9-18** 

b)  Size-based indicators in ICES Ecosystem overviews. Presentation Inigo 

b) Needs for a robust Data product for use in biodiversity and foodweb in-
dicators (beyond the LFI) for OSPAR and MSFD 

Presentation Chris Lynam 

b) LFI drawbacks and pitfalls. Presentation Fran 

b) Catchability issues by species and size Discussion Chris, all 

b) Scope approaches to integrate across surveys. Discussion Chris, Patrik, 
all 

b) Litter indicator for MSFD, data requirements Presentation Mélanie 

b) Litter data in DATRAS Presentation Vaishav 

b) i) Examples of LFI time-series and Litter index time-series according to dif-
ferent assumptions 

Presentation Patrik, Adri-
ana 

b) ii) Discussion on the main assumptions to be made, necessities, possibili-
ties 

Discussion, specific 
actions 

All 

b) Final wrap up of agreements and actions, report writing.   

    

a) and 
b) 

Adoption of recommendations and actions, 

Report writing 

Closure 

  

**: Coffee breaks 10:15 – 10:45 and 15:30 – 16:00 

Lunch break 13:00 – 14:00 
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Annex 4: Terms of reference for the next  
meeting 

A follow-up workshop reviewing the progress on CPUE effort based indices using swept-area 
should be conducted. The timing of this workshop, however, depends on completeness of the 
work outlined on the ICES recommendations database.  
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Annex 5: List of presentations 

(in order of appearance) 

• Kai Wieland: Implementing swept-area based indices for the North Sea IBTS – Back-
ground and Status. 11 pp. 

• Henrik Degel: Baltic International Trawl Survey (BITS) – Swept area effort index 
Basic overview of data availability and quality. 10 pp. 

• Adriana Villamor: Variables involved in swept area calculation, missing data, algorithms 
and quality checks. 23 pp. 

• Iñigo Martinez: Swept-area based LFI for ICES community. 12 pp. 
• Vaishav Soni: Litter data in DATRAS. 2 pp. 
• Mélanie Brun, Olivia Gerigny, Morgan Le Moigne, François Galgani: MARINE LITTER 

– DESCRIPTOR 10 MSFD. 22 pp. 
• Christopher Lynam: OSPAR Indicators and CPUA data. 18 pp. 
• Patrik Börjesson: Swedish trawl stations in Skagerrak in Q# 201 
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