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in 12 countried10 member states (MS)) and two internationally recognised survey design experts
wasfunded by EU MARE grant MARE/2014/19, with a 14 month timeline commencing in April 2015.

This project has trialled the way sampling designs would be developed igianaé setting and
showed that collaboration and consultation is required at face to face meetings through regional
groups that focus on a particular group of fisheries. The project was the first step in this process and
one of the main outcomes is theaimework to take the process forwardieveloping data formats,

data sharing agreements and easily accessible software for data sharing, checking and analysis, and
for the simulation testing of sampling designs. These designs are predicated on common data
cdlection protocols and the use of the appropriate statistical estimators; the implementation of
such designs would thus require the adoption of the standard survey sampling techniques and the
use of common sampling and estimation routines by the samptistigutions.

The main findings of four commercial fishery case studies were that considerable improvements can
be made by adopting regional designs, by which we mean the adoption of a common metric used for
stratification (such as port size or fleet segments etc), tiowith the nation being retained as a
level of stratification within the overall design. Such designs would potentially provide unbiased and
more precise estimates than the coordinated national data collection schemes operating at present.
The main issuefound in the operation of national sampling designs at present is the incomplete
sampling coverage of the regional population, and that the allocation of sampling effort unilaterally
at national level does not represent the best use of the available resou

Further work needs to be carried out in identifying appropriate fisheries for regional sampling,
testing the assumptions of biological data collection, species selection protocols and sampling effort
in relation to the data needs of end users.

Smadl scale and recreational fisheries,-bgtch and stomach content sampling programmes do not
have established regional sampling schemes, and data collection is not routinely carried out by MS
to the same extent as the existing commercial fisheries samplihgough eneliser consultations

and case studies, this project has shown that these data have particular requirements. There are
other endusers usually distinct from those of the main end users of commercial fisheries daga to
considered. As a consequee, data needs and the potential for regional cooperation should be
carefully explored with endisers as a prerequisite to the design stage of any regional scheme. There
could be considerable resource implicatipbsth technical and economifgr implementation.

A major remit of the project was tdevelop guidelines to evaluate the quality of data at national and
regional levels using shared tools. To that end an R library has been developed and made available
on a public access websithtips://github.com/Idbk/fishPfct). Thedata structureupon which the

work wasdeveloped was an upgrade of tliata exchange format for the current regional database.

The suite of quality checks functions have been designed to provide considerable flexibility in their
useas it is recognized that the formats and reference lists will evolve over time, under the RCG
umbrella. The ideal time frame for these checks would be quarterly checks at a national level for
submission to a regional data base at the end of February.oRa&gguality checks can then be
carried out in March. This time frame might need discussion and adaptation before being adopted at
a regional levelThe functions developed during the project are to be seen as a first version aimed at
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continuous improvemen for the benefits of all the Member States. Details of a short term
development plan and resources needed are proposed for a gradual implementation.

A review of the historical operation of RCM has highlighted improvements in regional coordination
between MS. The establishment of the fishery activity matrix and the regional data base are
considered to be the main elements that has led to a common understanding of regional fisheries
and resulted in harmonised codes forétiers, species, harbours and aredtshas emphasised the
building of links, trust, skills and understanding of experts across MS and the important contribution
specific projects (COST and WebGR) have made to that process. However in order to gain the full
potential benefits from regional aperation there is a clear need to develop regional work over
longer time frames than hitherto, and with appropriate funding mechanisms and organisational
infrastructures.

The major findings ofishPiformed the basis of a written consultation addressedall National
Correspondents, the Heads of Institutes from Member States attending the REMEARCM NA

and RCM Baltic, and ICES and EU, who are considered the maisezadf the data. Responses
were received from 15 out of 17 Member States. Toaclusions from the consultation included
strong support for the overall concept of regional sampling designs using probabiigd selection
methods and associated regional estimation methods, and strong support for the use of the regional
database andhe operation of data quality indicators. Respondents also commented that national
sampling requirements need to be taken into consideration and that additional resources may be
required.

The added value brought by tlishPiproject has been substantidliost noticeably this can be seen

in the establishment of coperative working relationships between experts in the scientific
institutes involved and the extent to which all participants have broadened their skills base and
understanding of the statistat principles of design based sampling and probability based selection.
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Regional sampling designs have the potential to improve the statistical validity, data quality and
costeffectiveness of data collection and are directlyatetl to the enduser needs. This applies
equally to large scale commercial, small scale, and recreational fisheries, bycatch sampling and
ecosystem based data collection. Therefore steps should be taken to develop and implement
regional sampling designsgking into account that the primary need is to identify the fisheries most
suitable for such regional designs. It is the opinion of the fishPi participants that all the case study
fisheries have the potential to be viable regional data collection schemes.

Specific regional sampling groups should be established for these key fisheries to oversee the
development of regional sampling schemes. These groups should be inclusive; with data collectors,
lead scientists in the countries involved, and experts ing@ag, all in attendance. They should work

in consultation with the main endsers. These groups should operate along the lines of ICES expert
groups under the umbrella of the Regional Coordination Groups (RCGS).

A mechanism needs to be found to respdu autonomy of action of Member States and scientific
institutions, in the collecting of data for national use, and reconcile this with requirements to collect
data for regional data needs, in accordance with sampling protocols and data quality gé@eda

the regional level.

Data flows, data exchange formats, data quality checking and a regional data base linked to national
data sources are an integral part of regional sampling coordination and the production of regional
estimates and reporting. Standardized data quality ceestould be implemented on national and
regional data, following an agreed timetable. A regional data database, WebGR and the
development of software tools in R, need to have secure long term funding to meet developing
needs for improvement.

The RCG nesdo be empowered with suitable autonomy of action and funding mechanisms to be
able to facilitate the appropriate use of expertise, and staff time, needed for the development and
implementation of regional sampling plans.
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ThefishPiconsortium partners included 13 scientific institutions, from 10 Eunller States (MS). In

total over 40 individuals were involved in the work of the project, with skills ranging from fisheries
science, survey sampling, and statistics, to software development, IT and management. Two external
statistical experts also advisemh the project work. The consortium included individuals attending
the Regional Coordination Meetings (RCM) for the North Sea and Eastern ArcticNGXEM, the

North Atlantic (RCM NA) and the Baltic (RCM Baltic), however to meet the specification get out
the call the proposal was nominally from members states involved in the FRREEA

The aims of the project were very broadly to devise sampling designs for regional fisheries; large
scale commercial fisheries, small scale and artisanal fisherigsatemal fisheries, designs for the
collection of data on the incidental byatch (of marine mammals, birds, reptiles and rare fish), and
designs for stomach contents data to support work on trophic interactions. The commercial fishery
designs were addraegd by means of case studies focussing on fisheries exploiting shared stocks in
regional seas. An overriding aim of the project was to set out designs based on probability based
selection protocols, and use the appropriate estimation methods, with ther ciegntion of
improving the statistically validity of fisheries data collection.

To compliment these designs the project also had a major remit to develop guidelines and provide
common software tools to evaluate the quality of fisheries data at both the national and regional
level. Here the intention was again to promote commonly ategpquality assurance (QA)
standards. The use of a standard sampling data format and harmonised code lists, compatible with
the use of the regional data base (RDB), enables regida transparent and consistent data
standards. A calendar for the applicen of these data quality routines was also developed.

These regional sampling designs and quality indicators were set in the wider context in which
regional sampling was to be undertaken. This involved a review of the existing coordination
mechanismsprincipally the historic operation of RCMs to access the strengths and the weaknesses
of the existing arrangements. This, together with the results of the sampling designs, informed the
drafting of a regional work plan outlining the steps needed for the@lémentation of regional
designs. Finally the designs, QA procedures and work plan, were the subject of a consultation
process which was conducted across all MS within the region.

The project was organised as a series of four linked work packages (‘&fBjirugp under a project
management committee (PMC).

1 WP1 would address the review of existing arrangements, the regional work plan and the
consultation.

T WP2 would undertake the collation of a regional data set for each of four commercial case
study fisheies, and run simulation models to test regional designs. It would also prepare
sampling and estimation guidelines and define the format and code lists needed for regional
data collection.



1 WP3 would undertake reviews, end user consultations and caseestudi address the
needs of small scale recreational sampling designs, designs foatdly and designs for
stomach sampling.

1 WP4 would address the QA indicators for data, write software tools to provide such checks
and propose a calendar for their implementation.

1 PMC would lead the project, undertake all administration tasks, and oversee meetings and
the timetable and progressf the various work packages.

¢tKS LINRP2SO0 KIFEIR I 02ttSOGABS 060dzRIASG 2F ennuHIpdn
month timescale, though this was extended to 14 months in recognition of the existing workload on

staff in scientific institutios. A similar call for proposals was addressed to MS from the
Mediterranean and Black sea regions and links were encouraged between the two successful
consortia.
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Work Package 1 embraced three deliverables; element 1 (analysis of madinatiam activities), 5
(regional work programme) and 6 (consultation process) in the call for proposals. Results for the
three deliverables are briefly summarized below. Full texts are found in Annexes 1, 2 and 3.

WP1.1 Analysis of main coordinationigittes and tooldor fisheries sampling plans
achievements and areas of improvement

The countries in the North Sea region have a long tradition, within the ICES framework, to

coordinate and cooperate regionally for the purpose of assessment of fishsstéiskery dependent

data supporting assessments are however presently collected through national sampling

programmes.

A large number of activities have been conducted to improve regional cooperation and coordination
since the onset of the first EC datallection regulation in 2002. The most prominent one is the
establishment of the regional coordination meetings with the specific objectives to identify areas for
standardisation and to support collaboration and cooperation between Member States (MS).
Subsantial work, in particular to improve quality procedures, has also been carried out within the
ICES framework. Important activities include the ICES Planning Group on Commercial Catch, Discards
and Biological Sampling (PGCCDBS), workshops initiated lgyotlne and successive groups (ICES
WGCATCH, WGBIOP and PGDATA). Regional coordination and cooperation have been further
supported by the development of certain tools. The most important ones are the Regional Database
(RDB), the COST (Common Open Sourcé fdoagaising and estimating properties of statistical
estimates) tools and the WebGR (Web services for support of Growth and Reproduction studies).
The latter two were funded by the Commission as studies.

Major achievements by regional coordination aitids are:

1 A common understanding of the fishery activities on a regional scale

! Common nomenclature famétier /fisheries, ports, species and areas and agreed reference

lists

Implementation of the regional database

Trust building between MS

Increased awareness of the need for statistically sound sampling scherBesly of

knowledge developed.

9 Establishment of networks to improve quality assurance in age and maturity and maturity
readings within and between MS.

1 Improved efficiency in sampling activitiésrough setting up bilateral agreements in the
region.

=A =4 =

Despite the steady progress in the field of cooperation between MS there is still room to improve
cooperation between MS for the actual sampling of commercial fishefies.reasons for this are
discissed and include:

1 An awareness of the need for statistically sound sampling scheme; From a regional

cooperation perspective does it imply that regional cooperation for actual sampling moves
from the concept of simple task sharing to integrated regionat@ang designs? The latter

10



require a much stronger theoretical background and integrated approaches to protocols,
quality assurance procedures and data management.

Absence of clear road map on how to move towards regional sampling plans

Absence of long ten funding for maintenance and further development of tools needed at
the regional level

1 Lack of funding for development of the regional database

T
1

The full report relating to the review of the regional coordination activities is available in Annex 1.

WP12 Towards regional sampling plapa regional work programme

A regional sampling plan includeagreed objectives based on emder needs,an integrated
regional sampling design, standardized sampling protocols, a common approach to quality
assurance, and regional tools for the management and dissemination of data. All these different
aspects need to be developed before a regional sampliag phn be implemented, and tHeshPi
project (WP24) has significantly contributed to several of these elements.

It is more than likely that a regional plan will be constantly tuned after its implementation as
fisheries and landing patterns change ancieace evolves. Management of the plan and its
implementation are expected to be a task for the future Regional Coordination Groups (RCG).

In the work programme we describe the different aspects and elements of these foreseen regional
sampling plans, inatiing the fishPi contribution. Short term (2012017) development needs,
recognized by other WPs fishPior elsewhere, are identified. After the termination fishPithere

are no regional resources available for further development of such plans. le¢addstitutes and
National Correspondents (NCs) have in fighPi consultation questionnaire (Annex 3) shown
willingness to contribute with expertise and staff time, but in several cases lack resources to do so.
Prioritization needs to be completed byehelevant RCMs/RCGs.

The full report relating to the regional work programme is available in Annex 2

Shortterm needs and processes for different aspects and elements of the development of a regional
sampling plan are identified in the regional work programme and include (by topic):

Management and development of the regional sampling plans
1 RCMs to evaluate thexpertise and resources needed for the Regional Coordination
Groups to develop regional sampling plans.
1 RCMs to identify a process of collaboration with end users, and expert groups to
help in development of elements of the sampling plans.
9 Further work in a new project or under the umbrella of the RCGs to further refine
regional sampling designs.

Regional designs of sampling plan for commercial fisheries (based on outcomes from WP2)

In the shortterm, a scientific planning group for kegheries should be identified and established to
oversee the development of the regional sampling schemes. This will be awistepterative
approach, which will need to focus on sections of the fleet such as pelagic or demersal trawlers, and
will need toconsider the provision of data for the stocks fished by these fleets.

The results of the simulation studies for commercial fisheries in WP2 have indicated implications of

regional sampling designs. However more research is required to improve the evidetive move
to regional sampling schemes, and to determine the appropriate effort allocation to meet agreed

11



objectives. This will be a stepise iterative process involving collaboration between all relevant
parties.

The results of the simulation stueli have highlighted several issues that are likely to be of concern
to Member States and would need to be resolved between participating MS (and institutes) before a
regional sampling design could be introduced. Discussions in RCGs are required to thesalve
issues, which include:

1 The regional allocation of effort would require redistribution of effort from one
country (or fleet) to another.

1 The sampling of landings from foreign vessels.

1 The collection of biological data for species of less importand¢be country.

1 The mechanism for inclusion of national requirements in a regional sampling
design.

1 The appointment of groups that focus on the design & implementation of a
certain fisheries sector in a lofgrm setting.

Regional sampling plans fagstimating impact of fishing activities on the marine ecosystems,

small scale fisheries and recreational fisheries (based on outcomes from WP3)

Before regional sampling plans can be designed and agreed in the RCGs a substantial amount of
work is needed beteen the main end users, data collectors and experts in sampling, under the
umbrella of the RCGs to identify:

9 Priorities on data needs and criteria (i.e. setdaych limits needed for designing
monitoring)

Standardize guidelines and protocols

Monitoring methods taking into account cost/benefits analysis

Practical implementation considerations

High risk bycatch métiers by region in case of PETS

For small scale fisheries and recreational fisheries evaluate national requirements
for data to support nationhinshore management schemes, and find a tradfe
between regional and national needs.

=A =4 =4 =4 =9

Regional databases and the management of data collected through regional sampling plans
9 Further development of the Regional Database to meet requirements for fuigemal
designs, statistically sound sampling (WP2) quality assurance checks (WP4), estimation
procedures and dissemination.

Regional sampling plans and a Quality Assurance Framework (basdisbRiWP4)
The fishPi R package for quality checks are avd#éa in an openly accessible website
(https://github.com/Idbk/ffishPfct).

1 A number of countries have volunteered to export their data into fisBPidata format and
run the quality checks, in order to test the codes and report backstdPidevelopersfor
improvement and potential new quality checks.

1 WKRDB 2016 should trial the data format and data structure.

1 All MS should then be encouraged to export their data intofiekePiformat (Annex 9) and
test the codes developed ifishPi They should themeport to RCGs for feedback on their
conclusions and suggestions for improvements.

1 Quality checks to be implemented in the RDB and tested on regional datasets.

12



Sufficient resources need to be allocated for development of the regional sampling plans. The
consultation process withifishPiWP1 revealed that there is a substantial amount of expertise on
different aspects of regional sampling plans available in rdiffe institutes and MS. There is
willingness to support the regional work but resources in terms of -¢ita# and funding are often
limited. It is important to realize that development of regional workplans is a-giieye iterative
process involving conltation and collaboration with different parties ranging from data collectors,
coordinators and main endsers. Robust resources to assure momentum are needed for several
elements in the development of regional plans and need to be secured. Two key amgects

1 EU to support a statistician team with time allocated to regional tasks.
1 EU to support funding for further development of the Regional Database to meet
requirements for future regional designs and estimation procedures.

WP1.3 Consultation on gional sampling plans

Member States have worked together since 2004 in Regional Coordination Meetings (RCMs) to
coordinate national data collection programmes under the EU Data Collection Framework (DCF). In
recent years it became clear that regional datllection plans would offer a number of benefits
over noncoordinated national sampling plans. These benefits include more appropriate sampling
designs, more rigorous statistical methodology, harmonised data formats and the adoption of
standardised protoals for collecting, storing and analysing data. Additionally, more-effsttive

data collection is a likely result from more efficient and better coordinated programmes. The
establishment of regional sampling plans has, however, direct and indirectatiplis on the way

data collection is currently organised between and within countries, and on the way data is stored,
processed and disseminated to enders. A key aim of théishPi project was to support this
transition.

An important part of the projet was to undertake a regional consultation to compile views on
possible future regional sampling plans as well as on different prerequisites, identified fisti
required to develop and implement such plans, determining the degree of consensukabkvai
expertise and resources required to develop and implement regional plans were further examined.

The consultation process was completed by written procedure through a questionnaire. The
guestionnaire was sent out to National Correspondents (NCJldta collection in MS and to heads

of institutes from EU Member States fishing in ICES European waters (North Sea, North Atlantic and
Baltic) as well as to ICES and the European Commission as they were considered the msénsend

of regional dataRespmses were recieved from National Correspondents or the institutes (in some
cases both) in 15 out of 17 Member States.

The main results are summarized below. For full results and the questionnaire see Annex 3.

Overall, there was a high level of agreement in views expressed by NCs and heads of institutes.
There was strong support and consensus among the responding institutes and NCs on the general
concepts of regional sampling plans based on statistical desRgspondents agreed with the
general approach towardprobability-based sampling plans and probabilistic selection methods.
Regional sampling plans are considered the best approaghpgoove quality of data and the cost
effectiveness of the current nati@al sampling plans.

However, not everything can be regionalized. There was a strong consensus on the need to maintain
elements addressing specific national requirements or objectives within the national plans even if

13



the overall design is regional. Thésee, it is important to make sure that regional and national data
collection plans and objectives are complementary.

There is a substantial amount of expertise within key areas for development of regional plans,
available at the institutes and MS. There is a willingness to make expertise available for development
and implementation of regional plans but also some constsa particularly where resources and
available staff time are limitednstitutes and MS also havke expertise to run and interpret scripts
developed in the statistical environment R, as the ones developed within WizhBi

Most respondents foresa different problems related to the sampling of landings made by foreign
vessels in national harbours. The main problem seems to be robust access to fish. Reasons for
problems with access to fish are both administrative (permits to sample the fish) aistidaf(fish

rapidly transported to trucks). A second problem is access for the sampling country to relevant data
contained in logbooks and sales slips. A third problem is that sampling of landings requires effective
regional data management for samples lte processed and raised properly. In summary, sampling

of foreign vessels requires more attention and dedicated actions.

There a strong consensus and support from the institutes and MS on the need for further
development and implementation of a mufiurpose regional database (RDB). Some respondents
see the RDB as a prerequisite for regional sampling pBigsificant cost saving associated with
having a functional regional database where ars#rs can access data and remove the need for
specific data alls/requests are also highlighte@&ome respondents stress that national expertise
needs to be involved in the development and implementation of estimation procedures within the
RDB.There is also a strong consensus on the need to develop the RDB ftotimslude more
guality assurance checks (as the ones developed wighiRiWP4).

Most respondents argue that additional resources will be needed to sample protected, endangered
and threatened species (PETS) and/or stomach contdrite. amount of additinal resources is
dependent on the level of ambition within the sampling plans. Priority levels need to be discussed
and enduser needs have to be clearly defined. Respondents foresaw (or have experienced) some
problems with access to vessels for PETS sagipForeseen problems are mostly related to
potential refusals due to lack of space for observers on small vessels. Alternative sampling
approaches might also be needetll respondents answer that they have (or partly have, depending

on the taxon) the rievant expertise for PETS identification. Some respondents highlight that training
might be needed for observers. Expertise in stomach andbyaigilable in some institutes and MS.
Resources to carry it out routinely and/or in large scale are howegkinig.

14
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Work Package 2 was focussed on developing the regional sampling designs, and the formats and
software that would underpin the implementation of those designs. The work package was divided
into three sections, each with distinct buterrelated deliverables.

WRP2.1Sampling design principles, data set and estimation codes

This part of the work package was tasked with providing text that summarised the statistical
principles that underpin the sampling design, the estimation and the sampling protocols. It was
tasked with drafting a format suitable for the compilation of thegional data set to be used for
simulation testing of regional designs and it was tasked with writing the R scripts and functions
needed to provide estimates from the simulation models, to simulate the random and-stadfe
sampling and provide the bias@ precision indicators for these prospective designs.
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Annex 4.

A data sharing agreement (Annex 5) was drawn up by MASTS and circulated to alljanbfess to

be signed by the heads of the respective scientific institutions and administrations prior to the
request for logbook and sales note data. This data sharing agreement was effective {fokpril0
2015. The agreement specified the usage of tada and the protocols for storage; the latter
including a password protected limited access area on the project SharePoint.

The format for which logbook and sales note data was requested was finalised in May 2015 and
circulated in June. It is presentéd Annex 6. Data from all 10 countries participating in the project
was provided and uploaded to the project SharePoint in time for the June case studyipstart
meeting. During and subsequent to this meeting, a large amount of checking and analysisasode w
written and shared among project members of the case studies in order to refine and hone the data
sets being used. Examples of this manipulation, checking and analysis code are presented in Annex
7.

Each case study compiled a data set specific ta thedds of their simulation models, and in most
instances specific simulation and estimation code written for each case study. These are presented
as an annex of the case study reports. More generic code, developed and shared during the start
meeting inJune is presented in Annex 8.

WRPR2.2 Formats and code lists

This part of the work package was tasked with providing the R code to generate the data exchange
format needed for design based data collection, compatible with the operation of the cheaking a
QA functions to be developed in work package 4. Additionally it was tasked with providing a
comprehensive set of harmonised code lists needed for the population of the data exchange format
and the aggregation of regional data sets.

Work Package 2.2 pduced R packages and code lists associated with the data exchange format for
commercial sampling data. This format is needed for storing sampling data collected under stratified
design based sampling schemes using multi stage probability based seleetioods) This format

is a development of the data exchange format used in the COST project (COST 2006), and for the
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Regional Database (RDB). It was further developed and used during the WKREDE ACHES 2014)
workshop in October 2014 in Aberdeen, UKd éime WKRDB 20131 workshop in Sete, France. For
RS@PSt2LYSyd yR GSadAay3a RdNAy3a (GKS LINRP2SOG (KS
this format will evolve as more nations adopt probability based selection methods and estimation
routines. Tle core contributors to WP2.2 were also involved in the simulation modelling in WP 2.1,

and the data checking WP4. Members of the Mediterranean and Black sea project were also
involved in developing the format.

¢CKSshRC2 NI Ga¢ LI O1F3AS O2y il Aya | yfishPCodes BaSkage @S NE
contains code lists for areas, species using the ASFIS codes, species using the WoRM8&tiersles,

UN locode location codes and vessel type codes. Both these pactegagilable from the project
SharePoinhttp://www.ices.dk/sites/ProjectsfishPiRpackage

A description of theformat and the PDF version of the F A & Kt Aphckdgdris présénted in
Annex 9

WRP2.3 Regional fisheries sampling design case studies

This work package was tasked with running simulation models of the sampling to test possible
regional sampling designs for the fisheries exploiting regional stocks. This was achieved thuwugh f
case studies of commercial fisheries (pelagic, demersafisflahnd northern and southernake
stocks). Each case study considered a number of regional sampling designs, as a first attempt at
objectively selecting designs best suited to achieve ragjigoals, and highlighting some of the
considerations that would be involved in their implementation. Sampling designs were compared by
using simulation studies to mimic the random selection of fishing trips from the regional population
of trips for thatfishery.

The data sets used to achieve this, consisted of the aggregated logbook and sales note data provided

by 10 countries involved in the project: Belgium, Denmark, England, Ireland, Scotland, Sweden,
Netherlands, France, Spain, and Portugal. Coflathese data sets proved to be a far more

ambitious and complex task than was reflected in the original proposal. These data were at the level

of the fishing trip, and enabled simulation code to be written to mimic trip level data collection: for
on-shore designs this was a twstage sampling of port day, and then vessel; fosed designs a

single stage sampling of a trip by a particular vessel. Various stratified designs were devised based

on the characteristics of the landing locations and the vess®tsne designs had a national
component to their stratification, others not. For each simulated data set an estimate of total landed
weights by various domains (species, country etc.) were obtained using the Horvitz Thompson
estimator Horvitz and Thompsorf,952)F N2 Y (G KS w LI O1F3IS dadz2NBSeé¢ 2N
code. Repeated simulations enabled the performance of the designs over many iterations to be
FaaSaasSRY GKS YSIy SaidAayrisSa 27 GKS G2dFrfta o0SAy:
set, and the variability of the estimates determined from the relative standard errors. The species

landed weight was used as a proxy for the biological data (age and length distributions) that are
actually collected. The design effect, relative to a simplelom sample, was evaluated to compare

the merits of the different designs. The total available effort was based on the numbersifara

sampling visits and aea observer trips undertaken at present by the countries and scientific
institutions involvedn sampling, with various effort allocation scenarios considering how this effort

could be optimised.

Four recognisably distinct fisheries that operated on shared stocks were considered as suitable
candidates for cooperative regional desighBese casstudies were:
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9 Case study 1 Fisheries for small pelagic fish operating in the North Sea and North Atlantic

9 Case study 2 Fisheries for demersal species in the northern North Sea

1 Case study 3 Flatfish fisheries in the North Sea area (includes North Skagerrak and
Eastern Channel)

9 Case study 4 Fisheres for hake, both Northern and8thern stocks, in the North Atlantic

Each of these case studies drafted a brief description of the fishing fleets, the species and stocks, and
the arrangements for theampling and assessment of the main stocks at present.

The main conclusions relating to regional designs were as follows:

CS1 Pelagic fisheries

The main findings in the small pelagic case study were that with a relatively simple stratification and
the present regional sampling effort it would be possible to achieve a very effective regional
sampling design.

The small pelagic case study considered both port sampling designs -aed aampling designs.

For the onshore sampling design one of the figdinwas that in terms of stratification the
simulations indicated that using the vessel length as strata greatly improved the sampling design.
This was because the bulk of the landings were accounted for by large landings from relatively few
large vesselddowever, to be able to implement this design, every sampling site would need a list of
all vessels above 40 metres. Contrary to expectations, stratifying by large and small sampling sites
did not improve the sampling design in comparison to when countsiese used as strata, only
when sampling site and country were both used as strata did it improve the design. The major
finding of the onshore design was that the present allocation of sampling effort across countries
and within a country could be optimideif sampling effort could be freely redistributed across
countries. Within a country nearly all countries could gain in the sampling design if the vessel length
were to be considered when the sampling schemes were conduétedhermore, i a sampling
country only sample vessels from their own flag country, then a large proportion of the landings will
never be available for sampling; in 2014 only 59% of the landings from a vessel flag country were
landed in the country of the vessel. Besides, in a regidesign, EU landings in third countries needs

to be taken into account as in this case study landings outside the EU summed up to 17% of the total
landing.

For atsea samplinghere were several clear advantages to selmpling, which if well designed én
conducted could be a very cost effective way to sample, although it should be noted that control
samples will also be needed to ensure independent data. As it is an industrial fishery there is the
advantage that samples can be frozen directly after tatcle and thus obtained on a haul by haul
basis and not on a trip level that a harbour sample will most likely bes&miples were considered
likely to be in a better condition than those from a port sample. Asaffipling design would sample

the flag vessel as long as the vessel can keep the sample on board until it arrives in the home
harbour. The effort allocation between the countries would need to be optimised awistabuted

to a more optimal coverage.

An assumption in this case study has been that the landings can actually be sampled unsorted at
factories, but there is no clear indication of landing sites (factory/ marked/ fishing auction etc.) or
degree of sorting in the data used in this projecand it may even be problematic to achieve this
information on a national level. This information will need to be improved to achieve an optimal
sampling strategy for small pelagic fisheries in the future.

The case study 1 report is presented in Annex 11.
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CS2 Demersal fisheries

Of the alternative designs explored in the North Sea demersal case study, a country and major and
minor port design performs best in the regional context. Major ports were defined as the 43 ports
receiving 95% of the landed catcivhile the remaining 321 ports made up the minor ports. All
countries within the North Sea would have sampling commitments under such a regional design and
it would potentially generate unbiased and more precise estimates for individual fish species, and
national estimates than those obtained at present. The major implication of this design is that given
the distribution of landings, there would be substantial reallocation of sampling effort between
different countries. The feasibility of such would needo considered both nationally and within

the regional administration.

The simulations also suggested that the present sampling designs and effort allocation do not cover
the full distribution of omshore landing locations, to the extent that estimateg &pecies are
potentially biased due to lack of coverage. The effort allocated to national schemes at present is far
from optimal, with some countries obtaining precise estimates due to high sampling levels, but at
the expense of the regional estimates.

For atsea scheme designs based on national fleets, stratification by vessel length, and a
combination of national fleet and vessel length were compared. It was found that the national and
vessel length stratification provided the best of these designs tad, as with the omshore
schemes, optimal effort allocation would require substantial changes in the existing situation.

The case study 2 report is presented in Annex 12.

CS3 Flatfish fisheries

The flatfish case study focused on theshtore samplig, where markevisits and trips are the main
sampling frames. Beam trawlers, demersal trawlers, and gillnetters are the dominant vessel types
and account for 95% of the total flatfish catch. For thestwre design it was found that the landing
composition of a harbour usually contains vessels from multiple countries. A comparison of two
sampling schemes, a national sampling scheme in which only flagged vessels for the country were
sampled by that country, and a regional scheme, in which all landings iobaintry were sampled,
showed that the regional sampling scheme gives unbiased estimates, while the estimates from the
national scheme were biased. Therefore, a clear advantage of a regional sampling scheme would be
to establish the practice of sampling the international trips, rather than the trips belonging to the
country of the landing harbour. The selected optimal sampling scheme in the case study was
stratified by quarter and vessel length with sampling effort allocated according to the Neyman
allocation, and posstratification by area. A transfer to a regional sampling scheme based on this
scenario would imply a significant change in numbers of trips sampled per country, however the
current national sampling programmes are not based on flatdahpling only.

The case study 3 report is presented in Annex 13.

CS4 Hake Fisheries

The hake case study considered both the sampling of the southern stock, and the wider stock
involving the northern components. It also considered designs that focused on the sampling of hake
for the trips where hake was present (positive trips), and desigased on sampling of all trips
regardless of the presence of hake (all trips). Simulations were carried out using simple random
sampling with replacement. Year 2013 was used to derive the stratification and allocate effort
proportional to landings, and@®4 was used to simulate and evaluate the regional scenarios. The
general conclusion was that regional sampling designs improved the precision of the estimates in
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this fishery, with the most precise estimates of total catch being obtained in scenaritifesiray

port and, secondly, by port and country and by port and quarter. The case study also considered the
wider implications of achieving good coverage by country, and also by other domains (stocks,
métiers, temporal periods), and the extent that theseuld be compromised if a regional design is
simply derived from statistical optimization of landings estimates of a single species and from
simulation analysis that include only positive trips. Feasibility analysis revealed the need to consider
the extert to which particular countries with smaller contributions to overall landings of hake would
see their sampling plans reduced as this would compromise other requirements for advice such as
those related to other stocks or local management measures edtaiolisy National governments.

The case study 4 report is presented in Annex 14.

WP2 Conclusions

The exercise undertaken in WP2 has highlighted the main stages that are needed in the
development of regional sampling schemes for the collection of biological data for regional fisheries
and the generation of valid statistical estimates from that ddtasummary these involve the
following main tasks:

1 Development of regional statisticalhbased sampling designs and related estimation

methods to achieve regional objectives.

The agreement of those regional objectives with the -eisérs of the data.

Agreement between the participating scientific institutions (and nation states) on the data

to be collected, the regional collection protocols to be adopted, and the estimation methods

to be used.

1 The resoltion of implementation issuesuch as the inclusioof national requirements, the
sampling of foreign landings, the distribution of regional sampling effort.

9 Effective and efficient data managementarmonised data formats, adoption of agreed
code lists, dissemination of common software tools, a regiafeihbase and clear and
efficient data flow channels from national to regional databases for sampling data collected
by scientific institutions, and population data collected by national control agencies.

1
T

The development of regional statisticallased ampling designs can be most effectively carried out

by regional scientific bodies, either along the lines of those established under the auspices of ICES
for research vessel surveys (e.g. WGIBTS, WGIPS), or as regional scientific groupings operating
directly under the auspices of the RCGs. These regional survey groups would focus on a species
fishery or group of fisheries, for example North Sea demersal fisheries, North Atlantic demersal
fisheries, North Atlantic pelagic fisheries, North Sea shellfishrfeshesmall scale fisheries. These
bodies would develop the science behind the surveys and their practical implementation, and could
develop improvements to the survey design over time exactlipathe research vessel surveys. As

this project has demongtted, the process of assembling the scientific and statistical experts for
regional scientific bodies needs to be an inclusive not exclusive process. There is also a role for an
enhanced regional body tasked with development and dissemination of enabdifigiare and
facilitating national and regional data management. The link between the different planning groups,
data management and between the science and the data collection regulation could then be
provided by theRegional Coordination Groups.

Samplig schemes for mixedpecies fisheries are unlikely to be able to simultaneously meet
objectives for all species and some discussion regarding prioritising objectives will need to be carried
out both with the EU and the scientific enders of the data. Regations regarding collection of
fisheriesrelated data need to be flexible enough to allow the above developments, and to devolve
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the scientific development of the data collection methods to the regional scientific bodies
responsible for that work, as @urrently the case for research vessel surveys.

The work of WP2 has demonstrated that there is a desire among scientific institutions to work
collaboratively to improve the scope and quality of the data collected for regional fisheries. The case
studies lave demonstrated that there are some clear statistical and methodological benefits to
regional sampling designs, both in the improvement of estimates and in the better allocation of
whatever resources are available for fisheries data collection. Whatovg required are the
mechanisms to persuade MS to participate in regional sampling schemes. Most obviously these
would be clear demonstrations of the tangible benefits of regional organisation of sampling to
individual scientific institutions, the widersfieries community and Member States.
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Protected, endangered and threatened species (PETS) and stomach content data collection is not
well covered under the current Data Collection Framework (OSRRIWP3 focused on how future
regional programmes should be carried out to collect these variables. A regional sampling
programme has been described and the work to be carried out in the different stages analysed.
RCGs, experts in fisheries monitoring and-aedr coordination and roles havésa been discussed.

In the case of SSF/RFShPifocused on the current state of knowledge of SSF and RFS in Europe,
the drivers and end users of data from these fisheries, the sampling methods that can be used, and
how national sampling programmes cdube coordinated regionally. Information is drawn from
previous studies and from reports of ICES expert groups dealing with data collection from
commercial and recreational fisheries.

The main conclusions from WP3 are presented below.

WP3.1Small Scaland Recreational Fisheries

An unambiguous definition of SSF would help with managing the sector and implementing targeted
policies. ThdishPiproject agrees with the 2013 DCF (Nantes) workshop that SSF should refer to
<10m (LOA) vessels, for which thesend Control Regulation requirement to submit EU logbooks,
and to a separate 202m category which is excluded from the VMS regulafishPialso noted that

many countries have exemptions from VMS regulations for some vesselsléhi2OA.

The types b data needed from SSF and RFS should be defined bysendneeds to achieve
Common Fisheries Policy goals as well as to support national inshore management. Marine Spatial
Planning and the Marine Strategy Framework Directive also define the types adties of data

to be collected. Data on structure, activities and catches of the fisheries are also needed to help
design effective and enforceabtentrol measures and to monitor the outcomes.

Where census data are not available for SSF or RFS, sareayseded to estimate catches, effort,

or other information needed for stock assessment and fishery management. The surveys normally
involve two stages: firstly, a survey to describe and quantify the total population of vessels or
fishers, and secondlggelection of a representative sample of the population to collect more detailed
data on catches, effort, gears used and other information needed. The survey design depends on
what data are already available, such as the existence of vessel registerts af liecreational
license holders.

A diverse range of survey methods are possible and are described in this report. Essential
requirements for each national survey are: i) a fully documented, statistisallpd survey design

and analysis aligned with dnuser needs; ii) a quality assurance procedure to ensure that survey
protocols are followed and that archived data are quatibntrolled; iii) full documentation of issues
arising during implementation, such as nm@sponses or incomplete coverage, tdoal evaluation

of potential for bias; and iv) provision of quality indicators needed by end users. These requirements
are the same as for sampling schemes for commercial fisheries to estimate length or age structure or
estimate discards, and describedfishPiWork Packages 2 and 4.

The range of survey designs for RFS is wider than for SSF, for example including nationwide
population screening surveys, and the collection of catch data usingitefisurveys (e.g. catch
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diaries) or orsite surveys (interqe and rovingcreel surveys). The appropriate design of a sampling
program for recreational or small scale fisheries in a region does not necessarily have to be
completely harmonized between countries. The most important attribute is that surveys havstrobu
statistical designs to minimise bias and allow correct calculation of precision. Catch estimates from
different surveys can then be reliably combined.

WP3.2Stomach contents

Some MS already collect diet information, but it is not a general practice and in the majority of the
cases the sampling is not coordinated at a regional scale and the information obtained is not
available for the scientific community.

There is also coiderable historic data mostly from pelagic and demersal commercial species that
could be integrated in common regional datasets to feed existing models and understanding long
term community interactions within each ecosystem.

Defining a sampling plan ugim single stock has no addedlue as it does not provide enough
information to move towards the Ecosystem Approach to Fisheries (EAF) with sufficient, statistically
sound samples of all the key species needed for food web characterization. The mosvesffec
sampling scheme is a hostage to specific user needs and highly dependent on the species
considered. These should be agreed between the MS scientific community based on some general
principles given in this deliverable. Many of the sampling guidenggested highly benefit from an
opportunistic sampling in internationally coordinated surveys inside the DCF and add on fish diet
sampling to minimize direct costs, providing comprehensive and comparable diet description on a
regional basis.

WP3.3PETS

Nowadays, data availability on PETSatch datais quite scarce, not standaréid and not included

in a specific database that could be used for the design of regional sampling programmes. At
present, the main sources of data available from PETS come thie current DCF and Council
Regulation (EC) N0.812/2004.

Although there is a wish to monitor a broad range of species, covering several taxa, an overarching
design that adequately covers all taxa within the DCF is not realistic. When incorporatingnngnit

of PETS in the new DCF/ DC MAP, the emphasis should therefore be on improving on board sampling
protocols to ensure PETS-bgtches are captured within the data recording system and to alter
downstream data handling systems to ensuredaych recordsof PETS are easily accessed by end
users.

One approach to help address some of these issues may be to use data collected under the DCF or
20KSN) a2dz2NDOSa G2 KSt LI ARSY (A métiersmatierélativelJagh Byé = & dzO
catch rates oPETS. Based on initial assessments of the data at this larger scale, relevant Member
{GFrGSa 2N w/ DQa YlIeé GKSy ySSR G2 OFNNE 2dzi Y2N
patterns of PETS katch in specific fisheries. This approach would ré&juira SY6 SNJ { G 4§S& 21
to identify additional fisheries and/or species requiring sampling.

A combination of scientific observers at sea programmes and REM methodologies will probably be

the best approach when directed PETSchich monitoring is neededs cost effective and
optimized sampling programmes.
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Future Needs

Regional coordination of the three programmes covered under this WP (PETS, stomach content and
SSF/RFS) will improve the quality and @f&ctiveness of the data to be collected. Coordination
should involve the lead scientists for the surveys in eachntrguin liaison with the Regional
Coordination Group and ICES Working Groups on fishery data collection. An objective procedure for
advising on relative survey effort in each country would need to be developed and tested by
simulation as done ifishPiWP2 for LSF sampling.

In the case of PETS,-bnard sampling coverage and protocols should be adapted to cover those
areas,seasons ométierswith relatively high bycatch rates of PETS.

In the case of stomach content dataynergies between a stomadavllection protocol and the
monitoring of human pressures and impacts under tharide Srategy FrameworkDirective (MSFD
descriptors, D1, D4 an®10), and surveillance of marine biotoxins should be considered. This
valuable additional information could kenalysed at very little additional cost but relevant in many
areas of scientific knowledgend with significant added valuer the fishing industry, economies
and human health.

In the case of SSF/RF, this will require knowledge of what fraction of therémgional harvests of

each stock is attributable to SSF and RFS in each country, considering catches of all species subject to
assessment and management in a region. In most cases, surveys can collect multispecies catch data
with relatively little extraeffort, but regional RFS catch estimates are currently available for very few
species.

As a first step to regional coordinatiptiata collection programmes for the variables covered in this
WP (PETS, Stomach content and SSF/RFS), substantial workanbedsarried out between the

main end users, data collectors and experts in sampling, under the umbrella of the RCGs, to: i)
identify priorities on data needs and criteria (i.e. for shared international stocks in the case of
SSF/RF); ii) identify additiah national requirements for data to support national inshore
management schemes, and find a tradi between regional and national needs; iii) identify
appropriate data collection methods for each country taking into account cost/benefit analysis and
practical implementation considerations; and iv) develop standardized guidelines and protocols. This
work will lead into a second phase of development to design a regional data collection programme
to cover needs identified in the first phase. This shouldully documented and submitted by the

RCG for peer review by experts in survey design. The process outlined implies considerable
intersessional work between ergsers and data providers, led by RCGs, and for which some funding
and resources will be neededxpertise and training is needed on data collection and analysis
methods and sharing of expertise and skills across countries.

The potential for a diverse range of survey methods for RFS in a region means that the concept of a
regional database farecreational fishery data may not be easily achievable. A principal focus in the
short term should be to ensure that data from national surveys are properly archived and quality
assured and that the surveys are fully documented and transparent for eactrgaontributing to

a regionally coordinated recreational survey programme. This would be aequesite to
consideration of any regional database structures that could accommodate such diverse data.

In the case of PETS and stomach content data, commatebases (RDB, DATRAS) should be the
preferred selection to upload these data. A lot of nwchas been done during recenears to
standardize format and protocols to upload this data into these databases.

The full report from Work Package 3 is presenitednnex 15.
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The objectives of WP4 were to develop guidelines to evaluate the quality of data at national and
regional levels using shared tools and to agree on timetables for the implementation on annual
guality checks. The work in thisRMvas conducted together with the WP4 of the same project run in
the Mediterranean and Black Sea, as agreed at thedfickneeting with the EU. The data structure
(called csPi data structure) upon which the work was developed was an upgrade of the
COST/BhFrame format (ICES, 2008), as agreed in tHRCEC(ICES, 2014) and further developed in
WP2. The source code of all the functions is available on a freely accessible website
(https://github.com/Idbk/fishPfct), and it is possible to compile a libraryeditly from the website.

The Guidelines on the use of the quality checks functions were structured as follows:

9 Verification of the data structure. Import csv files into csPi structure with integrity control of
the tables, and check every field againderence tables and agreed list of entries.

9 Verification of the consistency of the information populated into the database, e.g.
ARSYUGAFAOFGARZ2Y 2F (UNARLIA 6AGK2dzi FAAKAY 3 2 LISNI

1 Advanced data checks. Smart outlier detection aitliers in the numerical fields,
identification of errors in fishing operation positioning.

1 Exploratory data analysis. Production of maps, figures and reports, adapted from the COST
library exploratory analyses functions.

These functions and the libraryeato be considered as the first version of a library which aims to
improve with time and serves the needs of any arsér at national or regional levels. Moreover,

the data structure upon which the functions were developed is also likely to evolve ineie
future, so the functions were developed in such a way to accommodate and allow regional
coordination groups (RCG) the liberty to agree on any structure, field names, field boundaries or
reference lists for any component of the data structure. With daene flexibility idea, the reporting
procedure of the quality checks adds a column to each of the tables of the data structure and
indicates the detected issues at the record level, when relevant.

A calendar for applying the Quality Control at a natiosadl regional level was proposed, taking
account of the endiser needs and the national constraints. The ideal time frame would require
Member States to run the quality controls at their level at each quarter and validate all their
datasets by the end ofdbruary. The first half of March would then be used to populate the regional
database and run the quality checks at the regional level. Adaptation of this time frame will have to
be considered, since field constraints make it impossible for all MembegsStatbe in a position to
transmit validated data for all of their datasets by the end of February.

Thefull report from Work Package 4 is presented in Annexes 18 and 19
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The major sections of work carried out in the course of completing the project are presented as
annexes in this report. Some work were not specified in the proposal as deliverables, while in same

cases specific deliverables are aggregated into a singlexasnthe case studies being a case in

point.

Table of deliverables

WP1
WP1
WP1
WP2
WP2
WP2
WP2
WP2
WP2
WP2
WP2
WP2
WP2
WP2
WP3

WP3
WP3
WP4
WP4

ANNEX 1
ANNEX 2
ANNEX 3
ANNEX 4
ANNEX 5
ANNEX 6
ANNEX 7
ANNEX 8
ANNEX 9
ANNEX 10
ANNEX 11
ANNEX 12
ANNEX 13
ANNEX 14
ANNEX 15

ANNEX 16
ANNEX 17
ANNEX 18
ANNEX 19

Deliverable 1.1
Deliverable 1.2
Deliverable 1.3
Deliverable 2.1

Deliverable 2.1

Deliverable 2.1
Deliverable 2.2
Deliverable 2.2
Deliverable 2.3
Deliverable 2.3
Deliverable 2.3
Deliverable 2.3
Deliverable 3.1

Deliverable 3.2
Deliverable 3.3

Deliverable 4.1, 4.4
Deliverable 4.2, 4.3

Review of RCM work

Regional work plan

Consultation on regional sampling plans
Principles in the implementation of sampling desigi
Data sharing agreement

Case study data set format

Data compilation code

Simulation and estimation code

csPi format

code lists

CS1 Pelagic fisheries sampling designs

CS2 North Sea demersal fisheries sampling desigr
CS3 North Sea flatfish sampling designs

CS4 Hake sampling designs

Sampling plan for the collection of PETS

Sampling plan for the collection of stomach conten
data

Small scale fisheries & recreational fisheries desic
Guidelines and calendar for quality indicator check
List of quality check functions
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Dissemination of fishPi project deliverables 2015-2016

Presentation prepared for WGRFS Sukarrieta 1st June 201
Presentation to RCM NS&EA Den Haag 1st September 201
Presentation to RCM NA Hamburg 13th September 201
Presentation to Liaison meeting Brussels 8th October 201!
Presentation to WK RDB 2015-01 Sete 26th 30th Oct 201
Presentation of fishPi to WGCATCH Lisbon 9th -13 November 201
Presentation CS 1to WGCATCH Lisbon 9th -13 November 201
Presentation CS 2 to WGCATCH Lisbon 9th -13 November 201
Presentation CS 3to WGCATCH Lisbon 9th -13 November 201
Presentation CS 4 to WGCATCH Lisbon 9th -13 November 201
Presentation prepared for WGBYC Copenhagen 1st February 201
Presentation to PGDATA San Sebastian 4th March 201¢
CS 2 abstract submitted to ICES ASC Riga 30th April 201t
CS 4 abstract submitted to ICES ASC Riga 30th April 201t
WP 4 abstract submitted to ICES ASC Riga 30th April 201t
WP3 abstract submitted to ICES ASC Riga 30th April 201"

Presentation prepared for DCF expert group meeting Brussels

2nd May 2011

26



t NR 2SO

7 A A~

aSSiAy3

a

fishPi Meetings Achieved

Number[Meeting Location Date Type Attendees
1 PMC meeting on-line 10-Apr GTM MJ, ED, KR, JV, AP, LC
2 Kick Off Brussels 20-Apr FF MJ, AP, JV, KR, EM, Commision, Med and BY
3 PMC meeting Brussels 21-Apr FF AP, JV, KR, EM
4 Project start-up meeting Aberdeen 5-6 May FF MJ, ED, AP, LC, KR, LZ,JV, JH, MC.
5 Statistical planning meeting Aberdeen 07-May FF AP LC, JHV, MC, JV
6 Software development meeting Aberdeen 08-May FF AP LC, JH, MC, JHV, KBH, (HKN, LD by GTM
7 All person start-up on-line 11-May GTM
8 CS leaders meeting on-line 18-May GTM AP, LC, JC, MSP, EVH
9 WP2 start-up meeting on-line 19th May GTM AP, LC, EVH, HG, HKN,JU, JW, JV, JE, JC,JR
10 WP2 CS leaders meeting Aberdeen 9-10 June FF AP,LC,JC, MSP, CC,
11 WP2 CS working meeting Aberdeen 23-25 June |FF AP,LC,LD,MC,KBH, LZ,JE,ARS, JC,PB,CC,NH
14 WP 2.3 simulation meeting Aberdeen 26-Jun FF LC, MC
15 WP4 Meeting Port-en-Bessin6-8 July FF JV,AP,CC,GT(Med&B), MH,EV,KM,LD,ARS, M
WP3 Working EM, LZ EA ML, MA,AM, Simon Northridge
16 Group Meeting Sukarrieta 21-Jul FF WGBYC by GTM
17 fishPi & Med Black Sea liaison meetifog-line 28-Jul GT™M PMC of each bid
18 WP2.3 CS leader meeting on-line 13-Aug GTM AP, LC, EVH, MSP, JR,PB
19 CS leders meeting Aberdeen 25-Aug FF AP, LC
20 PMC meeting on-line 22-Sep GTM AP, LC |ED, EM, KR, JV
21 WP2.3 Progress core group meeting (on-line 22-Sep GTM AP, LC ,JC, EVH, CC, KBH, NP, MAz
22 CS1 CS2 combined progress meetingAberdeen 28 Sept 2 OcfFF AP, LC, MSP, KBH, CC, ARS, JE
23 WP1 Internal meeting Brussels 7 Oct FF KR, JD, SV, JR, CS
24 CS3 case study meeting 1Jmuiden 14-16 Oct FF EvH, CC, ET, JE, JW
25 CS4 case study meeting Lisbon 14-16 Oct FF JC,JR, LZ, MA, LD, JP, NP (skype)
26 Mid term meeting Brussels 20-21 Oct FF MJ, AP, EM, KR, COMM, Med & B
27 PMC and CS leaders meeting Aberdeen 18 20 Nov FF JV, EM, LC, AP, JC, EVH, MSP,MJ, ED
28 PMC meeting on-line 06-Nov GTM MJ, ED, AP, LC, EM,KR, JV
29 WP1 Internal meeting on-line 30-Nov GTM MJ, ED, AP, LC, SV, CS, JD, JR
30 WP3 Working group meeting Sukarrieta 19 Jan FF LZ, EA, HM, AM, PB, EM
KR, LC, JV, JD, SV, ET, CS, MA, JR, MH, (EM
31 WP1 Internal meeting Gothenburg [15-18 Feb FF by GTM)
32 WP2 Internal meeting on-line 23-Mar GTM LC, AP, MC
33 WP1 PMC liason meeting on-line 01-Mar GTM KR, AP, LC
34 WP3 Internal meeting on-line 27-Apr GTM LZ, EA, HM, AM, PB, EM
35 WP4 Internal meeting on-line 28-Apr GTM JV, LD, AP, LC
36 WP1 Consultation process meeting |on-line 29-Apr GTM KR, ED, LC, JV, JD, SV, JR, ET
37 PMC Wrap-up meeting Aberdeen 3-4 May FF + GTM[MJ, ED, KR, JV, EM, AP, LC, (by GTM JC, MY
38 PMC Report coordination meeting on-line 26-May GTM MJ, AP, LC, KR, JV, EM

*GTM¢ OnlineMeeting
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Name Institution e-mail Contribution
Mark James MASTS maj8@st-andrews.ac.uk PMC

Emma Defew MASTS ecd2@st-andrews.ac.uk PMC

Alastair Pout MSS a.pout@marlab.ac.uk PMC, WP2, WP4
Liz Clarke MSS |.clarke@marlab.ac.uk PMC, WP2, WP1, WI
Katja Ringdanhl SLU katja.ringdahl@slu.se PMC, WP1
Estantis Mugerza AZTI emugerza@azti.es PMC, WP3, WP1
Joel Vigneau IFREMER Joel.Vigneau@ifremer.fr PMC, WP4, WP1
Christoph Stransky TI-SF christoph.stransky@thuenen.de WP1

Jgrgen Dalskov DTU Aqua jd@aqua.dtu.dk WP1

Sieto Verver IMARES sieto.verver@wur.nl WP1, WP2

Els Torreele ILVO els.torreele@ilvo.vlaanderen.be WP1, WP2

Jose Rodriguez IEO jose.rodriguez@st.ieo.es WP1, WP2
Maria Hansson SLU maria.hansson@fiskeriverket.se WP1, WP4

Ana Ribeiro Santos CEFAS ana.ribeirosantos@cefas.co.uk ~ WP2, WP4

Hans Gerritsen M hans.Gerritsen@Marine.ie WP2

Henrik Kjems-Nielsen ICES henrikkn@ices.dk WP2

Jens Ulleweit TI-SF jens.ulleweit@thuenen.de WP2

Jon Elson CEFAS jon.elson@cefas.co.uk WP2

Jon Helge Vglstad IMR jon.helge.voelstad@imr.no WP2

José Castro Pampillon IEO jose.castro@vi.ieo.es WP2

Julia Wischnewski TI-SF julia.wischnewski@thuenen.de WP2

Kirsten Birch Hakansson  DTU Aqua kih@aqua.dtu.dk WP2

Manuela Azevedo IPMA mazevedo@ipma.pt WP2

Marie Storr-Paulsen DTU Aqua msp@aqua.dtu.dk WP2

Mary Christman MCC marycchristman@gmail.com WP2

Nuno Prista IPMA nmprista@ipma.pt WP2

Sofie Nimmegeers ILVO sofie.nimmegeers@ilvo.vlaandere WP2

Edwin van Helmond IMARES edwin.vanhelmond@wur.nl WP2

Lucia Zarauz AZTI lzarauz@azti.es WP2, WP3
Patrik Borjesson SLU patrik.borjesson@slu.se WP2, WP3

Chun Chen IMARES chun.chen@wur.nl WP2, WP4

Ana Moreno Marques IPMA amoreno@ipma.pt WP3

Eider Andonegi AZTI eandonegi@azti.es WP3

Hugo Mendes IPMA hmendes@impa.pt WP3

Simon Northridge USTAN spnl@st-andrews.ac.uk WP3

Mike Armstrong CEFAS mike.armstrong@cefas.co.uk WP3, WP1, WP4
Laurent Dubroca IFREMER laurent.dubroca@ifremer.fr WP4, WP2
Norbert Billet IRD norbert.billet@ird.fr WP4

Eva Velasco IEO eva.velasco@gi.ieo.es WP4

Kelig Mahe IFREMER Kelig.Mahe @ifremer.fr WP4

George Tserpes HCMR gtserpes@hcmr.gr WP4
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1 Introduction

The countries in the North Sea region have a long tradition, within the ICES framework, to
coordinate and cooperate regionally for the purpose of assessment of fish stéthisery
independent data aralsousually collected through surveys that are coordinated through planning
groups such as ICES IBTSWG.

Fishery dependent data are however presently collected through national sampling programmes.
This imples that it is anational responsibility to design and implement the sampling program, to
introduce and maintain quality assurance procedures and to manage primary, detailed and
aggregated data and estimates. The final national estimates that are delivered tosensl ae in

most cases point estimates. This means that quality in reality might be largely unknown for end
users and for other MS involved in the same fisheries or utilizing the same fish stock. Regional
coordination and cooperation in sampling of fisheries tharefore be seen as an exercise to
increase the overall knowledge and awareness of different sampling, analysis and fishing activities
within a region with the overall objective to facilitate coherent sampling procedures and transparent
guality evaluation The final goal would be integrated regional designs and sampling, [gacisas

the ones simulated within the case studiedishPiWP2. Regional sampling plans are expected to be
costeffective and increase the overall quality of ddial{Piquestionraire).

A large number of activities have been conducted to improve regional cooperation and coordination
since the onset of the first EC data collection regulation in 2002. The most prominent one is the
establishment of the regional coordination meetingith the specific objectives to identify areas for
standardisation and to support collaboration and cooperation between MS. Substémtiner

work, in particular to improve quality procedures,si@een carried out within the ICES framewpork

and includemportant activitiessuch aghe ICES Planning Group on Commercial Catch, Discards and
Biological Sampling (PGCCDBS), workshops initiated by the group and successive groups (ICES
WGCATCH, WGBIOP and PGDATA). Regional coordination and cooperatforthiea been
supported by the development of certain tools. The most important ones are the regional database,
the COST (Common Open Source Tool for raising and estimating properties of statistical estimates)
tools and the WebGRA(eb services for support of Grmbh and Reproduction studies). The latter two

were funded by the Commission as studies

The present document include a description of the evolution of work within the RCM NS&EA 2004
2015, main contributions of ICES from ICES expert groups as welpagant tools. We then
highlight achievements and identify areakeve improvement can be made.

2 Regional coordination meetings

2.1 RCM- Background

The former EU Data Collection Regulation (EC 1543/2000 and the implementing regulation
1639/2001) establishe a framework for the collection of fishing capacity, effort, landings and
discards, biological and economic data by Member States. It was intended that this programme
would provide the basic data needed to evaluate the state of fishery resources andshiesids

sector. Although the Regulations set out the detailed requirements of the programme, and
specifically require MS to demonstrate cooperation and task sharing (Article 3 (d)), no mechanism
was specified to achieve this. Since ICES is one of theuseis of the data collected by MS and as a
consequence of the MoU between HCES, ICES set up the Planning Group on Commercial Catch,
Discards and Biological Sampling (PGCCDBS) to look at ways of ensuring regional coordination and
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cooperation in the codiction of biological data. The PGCCDBS recognised that there was a need to
develop regional groups where issues relating to the fisheries and data collection within the region
could be more effectively discussed and cooperation developed. At its 2004 nge@&GCCDBS
recommended the formation of regional planning groups. The issue of regional coordination of the
Data Collection Regulation (DCR) was also discussed at the meeting of the Committee for Fisheries
and Aguaculture (CFA) (Brussels 21/10/2003). @heas agreement that regional coordination
would greatly increase the efficiency, effectiveness and integration of the various DCR National
Programmes. The details of both national and international coordination were outlined in a working
paper from the Cmmission. In this paper, the Commission outlined four original main areas for
regional coordination (Baltic Sea, North Sea, Atlantic shelf and the Mediterranean waters). These
FNBF& oNRIRf& FAG Ay 6A0GK GKS wS hap@otdss of beiRgIA a 2 NB
set up. Since the introduction of the RCMs& RCM for long distance fisheribais alsobeen
established. The Commission suggested that the Regional Cooodihdtgietings (RCMs) should be

held annually and involve National Correspondeand both biologists and economists from each

MS involved in the DCR programme. The key objectives of the RCMs were to identify areas for
standardisation, collaboration and cooperation between MS. The Commission also outlined how the
RCMs would be expedateto collaborate with other groups such as ICES and STECF. A final liaison
meeting between chairs of different meetings dealing with DCR and later DCF was set up to analyse
the final reports in order to guarantee good overall coordination. On the bagiseofeports, this

group would make recommendations to the Commission and MS. The DCR was revised in 2008 and
reformed into the Data Collection Framework (DCF) (EC 199/2008, EC 665/2008 and 2008/949/EU
(later revised to 2010/93/EUV)). In these regulationsl atecisions the role of the RCMs and their
tasks in regional coordination are clearly defined. The RCMs are assumed to get an even stronger
mandate in the recast of the data collection regulation 199/2008 and will at the same time turn from
meetings to graps, with the possibility to work throughout the year.

The obligation for Member States to cooperate with each other within the field of data collection is
expressed in the new Common Fisheries Policy EC 1380/2013 article 25.5

Currently, financial suppoifor participation in the RCMs is eligible under the European Maritime
and Fisheries Fund (EC 508/2014) article 77.2(e). There is also a possibility for the Commission to
support cooperation between MS under EMFF through direct funding (article 86.Pr@)iously,

the RCMs were supported through the DCF.

2.2 Evolution of RCM NS&EA 262315

The first RCM for the North Sea areasheld in 2004. Since then one meetihgsbeen convened
every year. The North Sea area was originally defined as lllahd Mld. The scope was expanded
in 2005, to include division IllaS (Kattegat) as well as ICE&ea®| and II. The name was then
changed to RCM North Sea and Eastern ArEtiom 2009 and onwards ICES -subas XllI, XIV,
division Va and the NAFO ardas/e been included in this RCM as well.

The key objectives of the RCMs were to identify areas for standardisation, collaboration and
cooperation between MS. The early years of the RCM NS&EA were spent on identifying such areas.
The meeting spent time ogiving guidance on the sefp of bi (or multi-) lateral agreements, in
particular for sampling of landings for traskipment or first sale in foreign countries. Other areas of
importance were the coordination of sampling programmes for growth, sexualuniatand
fecundity. The RCM had concerns on sampling intensity, sampling outside the spawning season and
harmonization of maturity determinations. To assess the effects of spatial and temporal deficiencies
in the maturity sampling, RCM North Sea recommezhdetting up speciespecific workshops to
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give guidance in collecting and arsy maturity data. These workshops were later dealt with
within the framework of ICES PGCCDBS.

Time was further spent on compiling information on sampling intensitiésin the region as well as
examinng if the main fisheries were sampled for discards. A main problem was that there was no
common nomenclature to name and describe fisheriesplying that regional overviews were
difficult to make.In 2005the RCM NS&E#so realized that a common database was a prerequisite
to achieve cooperation between Member States and effective communication withuseis.

6The RCM North Sea considers that progress on improving the effectiveness of sampling, integration
of data bdéween countries and provision of high quality information to the ICES assessment Working
DNRdzLJA Aad KSIF@Afeée RSLISYRSyid 2y (GKS dzaS 2F I 0O2YY

The RCM NS&EA 2005 realized that effective communication with thessrdwas dependent on
active dataproviders and suggestl cthat the data contributors to the WG should provide standard
NBLZ2NIa yR ylrfeaArazr INBSR gA0K GKS 2D G2 Syl

A main concern for the MS at the time was the quality requirements in @& Btating that MS

should meet different levels of precision in their sampling programmes. MS had difficulties to
calculate precision correctly (as fishery sampling programmes usually arestagki and involve
transformation of data through eg ALKS) talso to meet the precision levels required. The RCM
b{g9! wnnp &l ¢ GKS ySSRstrahgysuppdits tiefpropaBahfor Bnlekxpary | y R
group to begin the task of developing a set of tools within an open source framework which will
provide amlysis and precision calculations. These tools will be developed to attach to FishFrame
FYRk2NJ 06S5S02YS LI NI ZFhe exbeyt grauy iatér Badame SiRCQSE graje&t hat
developed standardized tools for exploration of data as well as fdc lbasculation of precision.

In 2006 preparatory work for the DCR revision was carried out. A large part of this work was the
02y aiNHzOlA2Yy 2F GGKS FtSSG FOGA@AGe YIFOUNREE of
developed during a set afd-hocmeetings in Nantes, France. The matrix was a comprehensive way

to overview all the fishing activities in the European fleet and it gave MS a common nomenclature to
describe fisheries allowing for regional overviews of fisheries and comparison of sampkmggeov

and intensities between countries. It was a prerequisite for the transition from a stock based
approach in the DCR to a fishery based approach in DCF.

The RCM NS&EA 2006 acknowledged the work done adimec Nantes meeting buhad already
realizad that the large amount of cells in the matrix was not ideal for stratification of sampling
programmes and could cause some unnecessary-sivatification on a regional scale. It was a
further concern that the different cells in the matrix were defineffetiently in different MS which
would jeopardize a regional sampling scheme built on the basis of cells in the matrix (regional métier
based sampling). The RCM further discussed how the Nantes matukl Wwe translated into
national sampling programme$here were two main issues raised. Firstly, how many strata have to
be sampled and units (effort, landings, value) to be chosen to decide which strata to be sampled. On
a regional scale, the idea was that sampling could then be allocated to the diffepentries
involved in the different fishing activities. The second issue that was discussed was how to translate
GOGKS LINPLRNIA2YE 2F GKS |OGA@AGE Ay GKS RAFFSN
Concerning this issue, the RCM relied on theire outcome of the COST project since target of
precision was considered central when translating proportions to sampling intensities in the
different strata.
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In 2007 the RCM NS&EA continued to work on the applicability of the fishing activity nsaiix a
basis for a regional design. The large number of cells to be sampled as well as the fact that the initial
analyses of the data showed problems with consistent allocation between MS to the different fishing
activities raised concerns. RCM NS&EA realizedhecessityof havingdata available before and
during the meetingto ensurediscussions on regional design of data collectigere fruitful. The
meeting also realized that ages for a certain amount of stocks were oversampled compared to
targets in theDCF and suggested that age reading may be a field for task sharing to a larger extent.

In 2008 the present DCF (199/2008) came into force and the RCMs got a clearer mandate. The RCM
NS&EA worked on the métieelated variables in contrasting the samplipgpgrammes for landings

and for discards with the international statistics on effort, landings and total value. It was the first
complete regional overview of the fishing activities in the area. This comparison was meant to assess
the completeness of samiply coverage for the métiers accounting for 90% of the fishing activities

by fishing grounds. The evaluation of the data focused on the following points i) métiers not covered
by sampling programme were pointed out and ii) discussions on compatibilihedfshing patterns
between MS and within métiers as a basis for future task sharing. The RCM NS&EA was comparing
the planned sampling and the fisheries statistics given in the NP proposal2000®n a regional

level. The production of working tablesal a large part of the meeting due to inconsistencies
between MS in the naming of métiers / fishing grounds as well as units for the actual data.

During 2009 and 2010 the RCM NS&EA continued to produce regional ranking&iet and

fishing ground as ®ll as contrasting the sampling programmes for landings and discards with the
international statistics on effort, landings and total valuehé&té appropriate the RCM suggested

actions to be taken at givemétiers for different MS. The work was time consaomias the

information was taken fromthe NPs2089n mn | YR NBIdzZANBR | 28 2F aiA
[ FNES SFTF2NI gl a Lizi 2y GKS a{ (2 NBaLSOOG ayl YAy
datasets needd to be compiled prior to the maag to utilize the meeting time effectively. The

RCM were also concerned that theweere national differences withirmétiers and realisé that

national descriptions (homogeneity of thmétier, target species, spatial and temporal distribution

etc.) of the rankednétiers were required inorder to allow the RCM to evaluate the compatibility of

the fishing activities and consequently possibilities for isiséring.

RCM NS&EA 2010 also updhtn international overview of sampling plans for ages sampling and
reading, compiled from the NP proposals 2011 3.1t was agreed that there were several instances
where a large number of agegere taken (compared to targets in DCF) but until such timeéhaset

are tools in place to provide detailed analyses on optimum sampling levels, both spatially and
temporally, it would not be advisable to embark on reducing these numbers. The meeting compiled
a list indicating which species were suitable for task sigain relation to age determination and also

an indication of the countries which Haappropriate expertise. It was agreed that individual MS
should then review the list of species thesere ageing and, where required, should contact one of
the nominated ountries to consider the possibility of a bilateral agreement to ensure the ageing
work could be completed.

Time was also spent on compiling information on sampling programmes for recreational fisheries in
the different MS.

MS had in the past expressadeed to establish a regional data base to facilitate coordination and
harmonization of data collection. Also, SGRN stressed the need for a regional data base for this
purpose (Anon. 2009c). The harmonization would lead to a more efficient data colleoticaso

allow monitoring of data quality. During the 2010 meeting the RCM NS&EA unanimously agreed that
FishFramevasthe obvious candidate for the RDB. The RCM agreedathegtering group neeed to

be set up together with RCM Baltic and RCM NA to start¢alize the RDB.
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During 2011 and 2012 most MS gradually upkxichore and more data into the regional database
prior to RCM NS&EA. This resulted in more efficient use of meeting time but also larger
requirements on harmonization in coding of speciegbbars, métiers and areas. The RCM NS&EA
provided suggestions for development of the exchange format to the 8BBut developmemwas

slow due to lack of funds.

The 2009 and 2010workshops (WKPRECISE and WKMERGE) held within the ICES PGCCDBS
framework concludel that the level6 fleetmétiers identified in Appendix IV of Decision 2010/93/EC

were in many cases too dynamic and unpredictable to constitute sampling strata in which all the
primary sampling units (tripsjvere identifiable in advance for allocating sampling effort. The
workshops suggesteghétiers to be considered as domains, instead of strata, allowing for sufficient
ARSYUGAFAOLIGA2Y 2F al YLEAYy3I FTNIYSad ¢KAadtcawl a KS¢
d2dzy R &l YLI Ay 3 dR&gKidpicatiods ort tffeRdesigh of regional data collection
programmes. RCM NS&EA were thereby awaiting more guidance from ICES methodological groups
(ICES WKPICS)before planning regional sampling.

During 2012w/ a b {39! SELINB’aaSR Ada OASs 2y GKS TFdzid
RSOf I NI A 2wad @0 Erid S8ser@wilBréc@w relevant, high quality data collected through

an efficient regional basis® ! Yy R (i KD&ta colkeciosis il yise dtatically sound sampling

schemes and operate under the guidance of Regional Coordination Groups, in whigderend

priorities are agreed and the coordination of data collection takes place to meet those priorities.
Commercial Fisheries Sampéng

By 2013most sampling, effort and landing dateere available through the RDB to the RCM NS&EA.
That freed up meeting time to more rigorous checking and discussion on data quality, for example
by comparing information in Eurostat, InterCatch and the RDB butfatsan exercise on regional
sampling design taking sound statistical principles into account. The exarmisan embryo for a
regional sampling design for eahore sampling using data from the RDB. The design stratified by
groupings of species and stocki#th a gross optimization based on the landed weight for 201.2.
was awvisaged that sampling of the ports identified in the regional list would be carried out by the
observers operating in the nations in which the ports are situated. This exercise veasettain
degree the basis for the presefishPiproject.

The RCM NS&EA 2013 also initiated a road map to achieve an efficient way to evolve towards
requirements anticipated from the new upcoming data collection legislation. The initial road map
was furher developed by the RCM NA. The RCM NS&EA 2014 did however conclude that the actual
implementation of the road map was hampered by absence of the new legislation, the lack of
development of the RDB and the lack of establishment of the RCG process.

The EM NS&EA 2014 further discussed implications of the landing obligation on sampling plans,
observer schemes and concern of overall loss of quality in catch data.

Concern was also expressed for the deteriorating quality of catch data when the landirggioblig
introduced. The meeting also spent considerable time ideinigfithe processeghat needed to be
established for obtaining and demonstrating high quality data.

The landing obligation continued to raise concerns during RCM NS&EA 2015. Expefidmee
implementation in the Baltic suggesst that, in some situations the BMS (below minimum landing
size) fractiorwas being grossly under recorded in logbooks andias simply not available where
the landing datavere derived from sales notes and BM&ctionwas not sold.
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The RCM NS&EA was provided with data from all MS allowing fooper analysis of regional
fisheries. Data analysis was carried out, including some basic audits of the data within the RDB. This
was supplemented by descriptions fidheries within the region: NAFO area, Eastern Arctic area,
northern North Sea demersal fisheries, southern North Sea flatfish and pelagic fisheries. Each of
these descriptions included the identification of sampling frames of major landing harbours, the
main national fleets bynétier, the ranking of species tonnages, and maps of the fishing locations
and landing ports.

Analysis of the landings abroad, and the extent to which the RDB held sampling data from flag
vessels other than the landing countryosted that a considerable proportion of the landingsre

either not being sampled or the samples of this fractmould not be uploaded to the RDB. An
analysis of the age data from the RDB was able to demonstrate the scope and the number of
determined agediy species and country, and relate this to the proportion of the landings of the
species concerned. While the number of age readings need not be directly related to the proportion
of the landed catch, the findingsere of interest in demonstrating poterg for task sharing in age
reading.

3 ICES and the PGCCDBS framework

A substantial investigation into the quality of fisheries sampling programmes, data and associated
analysis has been conducted by the ICES Planning Group on Commercial Catches, Discards and
Biological Sampling (PGCCDBS: ICES 2002), in their role tgoromote the ICES Quality Assurance
Framework for biological sampling (Nedreagtsal 2009), and by workshops and study groups
established by PGCCDBS. The PGCCDBS was established in 2002 in response-iGEthe EC
Memorandum of Understanding (MoU) requeginCES to provide support for the EU Data
Collection Framework (DCF; EC Reg. 199/2008, 665/2008; Decisions 2008/949/EC and 2010/93/EU).

In addition to establishing protocols and standards for fish ageing and maturity determination, the
PGCCDBS and its wsiops and study groups have covered topics such as sampling and estimation

for maturity ogives (WKMAT: ICES 2007a; WKMOG: ICES 2008b), accuracy of sampling data
(WKPRECISE: ICES 2009a; WKACCU: ICES 2008a), discard raising procedures (WKDRP: ICES 2007b]
design of commercial fishery sampling schemes (WKMERGE: ICES 2010; WKPICS: ICES 2011a, 2012b;
2013a; SGPIDS: ICES 2011b, 2012a, 2013b; WGCATCH: ICES 2014, 2015) and recreational fishery
surveys (WKSMRF: ICES 2009b; WGRFS: ICR91H)12

These ICES initizes have had a progressive impact since the late 2000s in increasing the awareness
within the ICES community of the need for statisticathyind sampling design rather thau-hoc
methods, and have developed an important and vagltumented body of knowldge on fishery
sampling design, implementation and analysis. An important component of this has been the
development of guidelines for best practice as well as proposals for ways in which the quality of
sampling programmes and the data gathered from theam be documented for a range of end
users such as stock assessment scientists, regional coordination groups and the European
Commission. The practical implementation of sampling schemes has been a major focus,
particularly by WKPICS, SGPIDS, WGRFS £DAMIE.

39



4 Tools contributing to regional coordination, cooperation and quality
assurance

4.1 Regional Database (RDB)

The Regional database (RDB) was originally developed byA§Id) Denmark, but since 20h2s

been hosted by ICES. The content of the database is governed by a steering committee with
representatives from different RCMs and the host. Maintenance of the RDB is covered by the MoU
between ICES and Commission but there is no funding availabletfi®i®U br development to

meet needs arising from establishment of regional sampling plans based on statistically sound
designs. ICES have supported some development needs. The database holds anonymized detailed
data from sampling events as well as effort and lagddata aggregated at a low level. The
geographical scope is presently areas covered by RCM Baltic, RCM NS&EA and RCM NA. 1t is
populated through yearly data calls from the RCM chairs. The utilization of the RDB has made the
work within the RCMs far moreffective. RCMs thereby consider the RDB a prerequisite for efficient
work implementing systems and procedures to ease the coordination and cooperation of data
collection on the regional scale. The RDB has however considerable potential to support Member
States and RCMs in evaluating the quality of data and the generation of estimates from biological
data needed by end users. This would allow for efficient, consistent and transparent responses to
data calls and other types of reportinBCM NS&ERave repatedly (2012, 2013, 2014 and 2015)

put forward study proposals witthe aim to develop the RDBThese study proposals were never
granted.

4.2 COST

COST (Common Open Source Tool for raising and estimating properties of statistical estimates
derived from the Data Collection Regulation) was a project funded through an EU study
(FISH/2006/15 lot 2). The project developed an openrce toolbox within the statistical
SYGANRYYSYyld awé SylFrofAy3a GNFyaLIFNByd LINEOSRIINE:?
estimates of precision. The project further developed a substantial module for exploratory analysis

of sampled data. Another main achievement of the project was the further development of the RDB
FishFrame data format into the standard data exchange formattwis presently used by the RDB.
Dissemination of experiences gained in the project was supported by adranarkshop in 2010.

The outcome of COST was a software product, entirely developed during the course of the project,
whichwill necessarily nafurther adjustments and debugginghe effective usage of any tool must

now be implemented and accompanied, in order to avoid institdteimgleft without help and, on

the other hand, developg their own version of the software. The RCM did thereby in 2009 and
2010 recommend the onset of a COST 2 project addressing those issues as well as adaption of some
codes to statistical sound sampling designs. The proposal for a COST 2 project from the/d®CM
never picked up by the Commission. Since the termination of the COST pitugecbdes have
mainly been maintained on a national level by IFREMER, FRRE684& NS& EA (2011) considered that

a continuation of the COST project charemendous potential i particular linked to the
development of a regional database. Integration of COST tools within the RDB have been included in
study proposals for the development of the regional datab#isat repeatedly have been put
forward by RCM NS&EA (2012, 2013, 2@D45) and the Liaison Meeting.
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4.3 WebGR

WebGR (Web services for support of Growth and Reproduction studies) is a set of open source web
services and tools developed within an EU project in 2008 (FISH/2007/07 Lot 1). The services support
the organization ad data analysis of age and maturity calibration workshops and are implemented
on a website. They are thefare essential tools for quality assurance and coordination of biological
sampling and analysis. The website consists of a repository of imagdspfanseb forms to run a
calibration exercise online, a reporting module with the most common statistical analysis and
import/export modules to manage images and results. The results are extracted in a standard
format. Several workshops and exchanges haseduWebGR since 2010. The tool has however not
been further developed since 2010 whichshaesulted in problems and underutilization dfs
potential. The service is presently freely providedhtip://webgr.azti.esbut without any warranties

in case of pwblems (sincethere are no funding availableln 2013 and 2014he RCM NS&EA
recommenad for a collaborative study of improvement of WebGRESPGCCDBS strongly
supported such a study proposal.

5 Regional coordination activitiesnajor achievements

Thelast 12 years of regional coordination meetings have been a slow but steady process improving
coordination between MS. Reading through the RCM NS&EA reports it is evident that two main
elements have contributed considergblo the development and way the @M is working; the

dzLJi 1S 2F aGKS FtSSG FOGAGAGE YIFGNREE o6tk GSNI I I
implementation of the regional database.
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It gave MS a common way to structure and identify fishenegiers and a generic way to name

them. This allowed for regional overviews of fisheries and their importance in terms of catches,

effort and value. A generic nomenclature also allowedregional overviews of sampling coverage

and relative contribution of sampling by different MS.

A common understanding and nomenclature gave the RCMs the possibility to work towards
sampling plans on the regional scale but no effective means to d8esral days of meeting time

were spent just on simple overviews on regional fisheries as data was accessible through simple
excel sheets. Even if MS had agreed on a generic nomenclature there were always slight differences
in how métiers/fisheries, fishg grounds, harbars and even species were expressed. This led to the
uptake and implementation of the regional database in 2011.

The implementation of the regional database made the work in the RCM NS&EA far more effective
as the meeting could analyzegional data instead of just compiling them. It also opened up a
necessary discussion (reflected in different recommendations from the RCM) on harmonization
across MS in coding of métiers/fisheries, harts) areas and species. The RCMs have worked
intensvely, together with MS, the RDB steering committee and ICES to establish reference lists for
all these elements.

The RCM NS&EA have also served as a platform for experts and NCs to exchange views, discuss and
sometimes agree gran array of present and foreseen topics of data collection. This has most likely
built trust and common views on how data collection schemes should evolve in the future. The
consultation process withirfishPj for example, show a substantial level of agement on the
movement towards regional sampling plans.
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Work carried out within ICES has also contributed considerably to regional cooperation in data
collection. A key point is the increased awareness of the need for statisscallyd sampling

instead of ad-hoc sampling. ICES groups such as WKPICS, SGPIDS, WGRFS and WGCATCH have
developed an important and wetlocumented body of knowledge on fishery sampling design,
implementation and analysis. There has to a considerable extent been overlap in expettigeen

these ICES methodological groups and the RCM N®&&&Aing good communication. The ICES
WKRDB, the REBC andishPihave developed the RDB data exchange format to meet requirements

of statistically sound sampling.

A considerable amount of wottkas further beercompletedwithin the ICES framework to establish
international protocols and standards for fish ageing and maturity determination. This work is
nowadays carried out by ICES WGBIOP.

Major achievements by regional coordination activities: a

1 A common understanding of the fishery activities on the regional scale

1 Common nomenclature for métiers/fisheries, ports, species and areas and agreed reference
lists

1 Implementation of the regional database

Trust building between MS

1 Increased awarensson the need for statistically sound sampling schemes. Body of
knowledge developed.

9 Establishment of networks to improve quality assurance in age and maturity and maturity
readings within and between MS.

1 Improved efficiency in sampling activities throughtting up bilateral agreements in the
region.

=

6 Regional coordination activitiesareas for improvement

Despite steady progress in the field of cooperation between MS within the RCM and ICES framework
there is still little cooperation in the field of @l commercial fisheries sampling. The bilateral
agreements in place are a good start, but the step towards truly regional sampling plans is still a big
leap. There are several potential reasons for this.

A main point is the awareness of the need fatiatistically sound sampling schemes to get
transparent, reliable and quality assured estimates to -esdrs. From a regional cooperation
perspective this does however imply that regional cooperation for actual sampling moves from the
concept of simple tdssharing in sampling to a need for integrated regional sampling designs. The
latter requires a much stronger theoretical background and integrated approaches to protocols,
quality assurance procedures and data management. This hasitfehad an impacbn the speed

of the cooperation process within ¢hRCM. The entiréishPiproject was designed to enable this
transition. It is however important to realize that development, implementation and management of
such schemes will require constant monitoriramd input from statisticians will be needed long
term. This might to some extent be solved when RCMs move to RCGs, as suggested in the recast of
the data regulation 199/2008. It does however require that MS have experience and resources to
prioritize regioral work. MS and institutes show, in tfishPiquestionnaire, willingness to do so but

are in some cases limited by resources.
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A second point is that there has been no clear road map on how to achieve regional sampling plans.
This is important as therare so many different groups (RCM, ICES, STECF EWG) dealing with
different aspects of regional coordination and regional sampling plans that it is difficult for individual
MS or experts to get an overview of what is going on. Different processes arerfdgpendent on

the success of other processes. The RCM NS&EA 2013 did attempt to create sucimapdad
concluded thefollowing year that the road map was hampered lige absence of the new
legislation, the lack of development of the RDB and the ldakstablishment of the RCG process.
Establishment of a robust and agreed readp would preferably be a task for the RCM.

A third point is the absence of long term funding to meet regional needs. Tools, such as COST and
webGR, developed to support qualinssurance on the regional level have typically been funded
through EC study contracts. This has been beneficial as the tools have been deyblgpeadlso

implies that there are no resources for maintenance or further development when the contract
terminates. In the long term this means that the tools, essential for regional coordination, are not
adapted to meet new requirements from e.g. science or IT systems. The consequence is that they
are not utilized to their full potential or that they turn inteational tools as development continues
within individual MS. RCM NS&EA has repeatedly recommended continued funding for some
essential projects but without result.

A key aspect is the lack of funding for the regional database (RBD) identified byMhWd$&EA as a

crucially important tool for development and maintenance of regional sampling plans. RCM NS&EA

has repeatedly stressed the need for funding of development to meet their needs but up to now

with no results. The RCMS&EAI nmp SELINB&&ESR Ay (KS adNey3asSad i
of regional cooperation were dominated by the overwhelming need to fund work related to the

RDB, emphasizing that the RDB was not simply a data base, but also a means of facilitating the dat
analysis, skills, dissemination of best practices, and harmonization of work involved in regional data
02ttt SOUA2Y YR SAGAYIFIGA2YE D

I'day
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1 Background and context

1.1 What is a regionadampling plan?

The EU Data Collection Framework (DCF) and Control Regulation require Member(\3&)ties

collect a wide range of specified data from fisheries and stocks in defined regions, to support
implementation of the Common Fisheries Policy (CFRgse data are used to meet the needs of
end users such as ICES, Regional Fisheries Management Organizations {lRERME9sessment
working groups or other bodies providing advice on fisheries management. In most cases these end
users need data aggregatis and estimates that relate to fisheries at a regional scale.

Some data are exhaustive (provided by all fishers), such as landings and effort for commercial
vessels required to keep EU logbooks. Other data are provided by fishers in part, such as some
information on small scale fisheries with less stringent logbook requirements. Other data, not
provided by fishers, require the use of statistical survey methods to generate estimates of the
parameters of interest. The latter includes the species, agelamgth composition of different
fractions of catches, quantities discarded, data on small scale and recreational fishery catches, and
data on the bycatch of nortarget species such as mammals and birds. Additionally, data on
individual fish for the estim#on of biological parameters such as growth, maturity, sex ratios,
stomach contents etc. are also collected using statistical sampling methods either from commercial
vessels, dedicated research vessel surveys or other sources. Statistical samplingeptesesiad for

the collection of all nortensus data to ensure that sampling methods are appropriate, statistically
robust and deliver the data and estimates required.

At present, EU Member States devise their own sampling plans to deliver what isezkjpech EU
legislation. The national sampling plans have often been adapted from schemes and targets in place
before the DCF and were driven more by meeting DCF sampling targets rather than by sound
statistical design. As a result, origins data collectea regional scale are from a diverse collection of
national sampling schemes that may or may not conform to the type of statistical standards given by
EuroStat or equivalent guidelines, and are likely to provide poorer estimates and value for money
than ould be achieved by a better coordinated and more statistically sound approach to regional
sampling. The transparency of national sampling schemes and demonstration of data quality also
currently remains poor in some cases.

A regional sampling plan wouloh contrast, be designed from agreed objectives based onrused
needs with the outset to provide data on the collective activities of nationally operating fleets that
are fishing on shared stocks in regional seas. By regional seas we mean the lagg@oassuch as
the Baltic, North Sea and Western Atlantic.

Important elements of a regional plan would be:
1 Agreed objectives based on ender needs

Sampling design and estimation methods

Selection protocols

Sampling protocols

Integrated qualityassurances framework and common tools for quality checks

Regional database for regional storage and management of data, including common
software tools for analysis and estimation.

= =4 =4 4 A
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The operation of regional data bases as the means of housing the colleatietal data sets, and
facilitating the analysis and estimation at national and regional level is a key element in this regional
approach.

The fishPiproject shows how both commercial and recreational fishery sampling could be better
coordinated at a rgional level, and illustrates the potential benefits in terms of effectiveness, data
guality and statistical robustness. It is a first step in a process using simulations of regional sampling
schemes based on actual data collected in recent years

1.2 Who arethe end users and what are their needs?

End users are defined in the DCF Regulation as bodies with a research or management interest in the
scientific analysis of data in the fisheries sector (article 2 of the DCF Regulation 199/2008). For the
purposes ofdefining regional sampling plans, the end users can be considered to be advisory bodies
such as ICES, STECF (Scientific, Technical and Economic Committee for Fisheries) or RFMOs. These
end users require a variety of data and estimates on a recurrensl@sa range of aggregation,

from detailed (anonymised) data to highly aggregated data, to develop advice on fisheries
management. End users at a national level, can be a variety of national governments, local bodies,
bDhQa | yR 2 {KS N&estandiegitimatd réddirementldr fBShelies data.

The regional fishery sampling schemes will typically need to deliver at least the following types of
estimates of fishenpased and stockased biological variables:

9 Catch compositions such as the age and length compositions by species, and the species
composition of mixed landing categories and discard components of the catch. For mixed
fishery models, catches and catch compositions are needed at the scale of thaelsh
defined in the analysis.

1 Catches, where these are not recorded exhaustively and must be estimated from sampling
surveys (e.g. discards; catches of some sstale commercial fisheries and recreational
fisheries).

1 Biological data to estimate sematios, maturity ogives, growth parameters where these
cannot be obtained from research vessel surveys.

9 Data to estimate the impact that fishing activities have on the marine ecosystems (bycatches
of marine mammals, sea birds and turtles, stomachs)

Typicaly all these estimates are required for various subsets of the population, most noticeably
stocks or species, temporal periogsisually annually or quarterly, métiers, areas, and so forth.

ICES currently estimates parameters such as total regionahlgsmdnd discards at age or length by
species and fishery, using procedures within its InterCatch database to combine national estimates
that are submitted following data calls. These final regional estimates for commercial fisheries are
typically providedonly with basic quality indicators such as numbers of samples. There is no
equivalent system for recreational fishery survey data or data orcdbghes of protected
endangered and threatened species (PETS

1.3 Sound statistical design and regional samplitamg

The regional design, given the complexity of fisheries sampling, will typically be a stratified
multistage design utilizing sampling frames for the selection of sampling elements and employing
probability based selection mechanisms. Within a regioesign individual nations could be
considered as strata, thus maintaining an element of national autonomy in the collection of data. It
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is envisaged that regional designs can, if necessary, operate alongside existing national sampling
designs.

The regimal sampling plan, and its possible optimization, appropriate for commercial fisheries will
follow the general scheme shown in Figure 1. The design is driven by the estimates needed by end
users, and follows well established methods of probability basetpag.

Designing appropriate sampling schemes will be a -giise iterative process requiring close
cooperation and consultation at each stage, both between and within the institutes carrying out the
sampling, and also with end users.

Statisticallysound sampling schemes require probabibigsed selection of sampling units from the
available units, and that the coverage of the population, fnesponse rates and refusal rates are
calculated. Appropriate estimation methods take account of the desigth sampling hierarchy
inherent in the sampling scheme, weighting the data according to their probability of being sampled.
The sampling design developed is appropriate for the defined parameter estimates from the defined
study population. Additional requés for data potentially require the redevelopment of an
appropriate sampling scheme.

The key steps in the development of a regional design are as follows:

1 The definition of the parameters to be estimated and the target population for which these
estimates are required to meet endser needsg typically these are the total annual catch
for which discards, age or length compositions, sex ratio etc need to be estimated. The study
population would most likely be defined in terms of fleets of certain typesesfels which
fish certain species. Given the overlap between fisheries and stocks, the process will of
necessity be a stepise process developing expertise by focusing on certain segments of
the overall population (e.g. pelagic fleet, fleets catching thajority of the demersal
species, fleets fishing within a certain region).

1 Construction of appropriate sampling fram@$ese are the lists of sampling units that can
provide access to all of the elements of the target population, such as catches dafuadliv
fishing trips. In a regional sampling plan, the frames will encompass the catches of all
countries in the region and need to be carefully defined to cover as much of the target
populations as possible. Separate frames can be set up for componetits désign that
are sampled independently, such assata and orshore components.

1 Choice of sampling stratificatiorSBampling strata are neoverlapping subsets of the
sampling units in the sampling frame, which ideally group together homogeneous sampling
elements. As effort allocation can be varied between strata this enables the precision of
estimates to be improvedCriteria for defining sampling strata can be any recognizable trait
of the sampling units which reflect homogeneity in the data collected. Typically this might be
vessels grouped by size, typical fishing gear or trip duration in the casesel aichemes.

For onshore schemes it coulde markets where particular fish species are sdhe port
size, or specific handling or landing practices.

50



9 Effort allocation.This is the specificatioaf the number of sampling events for the whole
scheme and their disbbution between the sampling strata. The effort allocation will be
influenced by the variability in the population being sampled and a desired precision of
estimates, and inevitably will need to take into account the available resources. Allocating
most efort to the most variable strata is common practice where there is a desire to obtain
precise estimates. Determination of stratification and effort allocation is often carried out
through simulation studies.

1 Identification of appropriate probability baseglection methoddn the first instance this is
the random selection of the sites and day, or a vessel, from the appropriate sampling frame.
The sampling designs employed for fisheries sampling invariably then rely on multistage
sampling; e.g. the seldgon of a vessel in a port, the selection of size classes from that
pSaasStQa flyRAy3Iazr (GKS aStSOlAz2y 2F FAAK TFTNR
from which measurements are taken and otoliths collected. At each stage the elements have
to be selected appropriately and the sampling probabilities recorded. The importance of
recording the sampling probabilities at each stage in the sampling hierarchy is critical, as this
determines the weighting the sample receives in its contribution ® fihal estimate. The
use of simple random or other probability based selection methods ensures that in the ideal
situation the estimates will be unbiased and that statistically valid measures of variation can
be calculated. In the less than ideal situatioften encountered in fisheries sampling,
recording the selection process enables sources of bias such agsminse and refusals to
be detectedto potentially be corrected. Employment of estimators that respect the
sampling design and the sampling limrhyare used in the multistage sampling.

1 Optimisation of sampling schemeshe simulation models can be employed to explore
alternative sampling designs that differ in stratification and effort allocation. These
simulation models can identify how sarimg effort could be reallocated within a region to
provide better sampling coverage and improve precision. The development of methods to
optimize sampling across species and fisheries, for more complex estimates such as age and
length compositions, willequire considerable research and development that will best be
achieved in stages using subsets of data such as irfighPicase studies, and in close
cooperation with Member States and end users.
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Figure 1.0verall schema for a regional fishesgmpling plan and its optimization. This general scheme can be
applied to commercial and recreational fisheries although the details will differ.

2 Aregional work programme towards regional sampling plans

A regional sampling plan includeagreed objecties based on endser needs,an integrated
regional sampling design, standardized sampling protocols, a common approach to quality
assurance, and regional tools for the management and dissemination of data.esdl dtferent
aspects need to be developed before a regional sampling plan can be implementedfishiHie
project (WP24) has contributed significantly to several of the elements. #ls® more than likely

that a regional plan will be constantly tuned afies implementation as fisheries and landing pattern
change and science evotvdMlanagement of the plan and its implementation are expected to be a
task for the future Regional Coordination Groups (RO@grent aspects and elements of foreseen
sampling plans, includingthe fishPi contribution are described below Short term (201&017)
development needs, identified by other WPs fishPi or elsewhere, are identified. ltvas not
possible to make a timelinesinceafter the termination offishPithere are no regional resources
available for further development of such plans. Heads of Institutes and NCs have fishiRe
guestionnaire shown willingness to contribute with expertise and staff time but do in several cases
lack resources to do so. Prioritizati needs to beompletedby the relevant RCMs/RCGs.

2.1 Management and development of the regional sampling plans

Regional sampling plans are anticipated to be managed by the Regional Coordination Groups (RCGS).
The mandate and tasks of these groups are dbsdrin the recast of DCF (199/2008). The groups

are an evolution of the Regional Coordination Meetings (RCMs) that have taken place since 2004.
The role and setup of these groups have been elaborated in various expert groups (STECF, RCM),
where it hasbeen identified that regional sampling plans require substantial cooperation between

MS during and between meetings. Subgroups working on identified topics to, for example, improve
sampling designs and methodologies on the regional or supra regional neaglalso be the best

way to utilize human and financial resources on the regional scale. A possiilp f@mtan RCG is

shown in figure 2.
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Figure 2 A potential setup for an RCG (RCM Baltic 2015).

There are several long term objectives identified fine regional sampling plapnsand te
consultation procedure withinWP1 dfshPihighlighteda strong and unified support towards a
regional approach and regional sampling plans

Long term objectives for regional sampling plans include:

1 To more clearhalign with the appropriate endser needs, and be fully transparent in terms
of design, data held, data quality and methods of analysis to provide regional totals.

9 Adoption of probabilitybased (statistically sound) sampling schemes and estimation
methods aimed at providing representative data. This is a prerequisite to minimise bias,
provide reliable estimates of precision, and allow optimisation. The approach taken will be in
line with EuroStat and other appropriate guidelines.

91 Critically evaluate the fesdbility of these regional plans given the requirements to provide
the highest quality of data for as many stocks and fisheries at a regional scale as is possible
within resources available, and taking accoaohbational requirements, available skills,dan
any other relevant factors affecting flexibility to adjust sampling.

1 Ensure a high level of quality assurance of archived data held in national and regional data
bases.

1 Make best use of sampling and analytical skills and resources available acrosarttreeso
with fisheries in a region, including training and task sharing.

The development of regional sampling designs will be an iterative;vgi®p process requiring close
co-operation and consultation at each stage between sampling design experts aed gxoups,
institutes carrying out the sampling, and a range of -esdrs. The overall process should be
coordinated by the new Regional Coordination Groups, which would require the mandate and
sufficient skills and resources for this. Sufficient resesralso need to be allocated in national work
plans for development of the regional sampling pldn.the consultation process provided by WP1
institutes and MSwere willing to support the regional work with staff time. As resources in several
cases areiinited some respondestreplied that thiswould need to becompletedon a case by case
basis.

An important consideration is the steps that would be required in the coming years to move towards
the goal.fishPisupports this process by providing a statigtitamework for the sampling schemes,
including the sampling design principles, associated estimation methods that reflect the sampling
design and hierarchy, and protocols for the selection of sampling units. The case studies developed
in fishPiWP2 prowile pilot studies for the development of regional sampling plans, testing out the
approaches described above, including the development of a format and agreement festdatag
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for this purpose. The case studies for commercial fisheries found that anedgipproach to effort
allocation was likely to be more efficient than the current national allocations.

2.1.1 Short term plan
The short term developmenglanneeds to involve:

1 RCMs to evaluate the expertise and resources needed for the Regional Coordination Groups
to develop regional sampling plans.

1 RCMs to identify a process of collaboration with end users, Advisory Councils, and expert
groups to help in development of elemendf the sampling plans.

9 Further work in a new project or under the umbrella of the RCGs to further refine regional
sampling designs.

2.2 Regional designs of sampling plan for commercial fisheries

Several types of regional sampling plans are potentially needed to collect data appropriate for stock
assessments and fishery management advice and other end user needs.

Fisheries are complex and there is overlap between fishing fleets in terms oésmatight, gears

used and regions fished. Furthermore, accessibility of the catch changes between fleets and
different countries have different methods and limitations for accessing and sampling the catch.
Detailed knowledge of the different fisheries asdmpling methods for the different countries
needs to be built up at a regional scale through close collaboration between members of the
relevant institutes, to enable appropriate regional sampling designs to be developed.

In many ways regional sampliptans are most clearly suitable for shared stocks and mixed species
fisheries where data on a number of important species and stocks can be collected using a single
sampling design. Here species groupings with taxonomic and ecological similarities atarinioo
consider, as are the spatial and temporal distribution and activities of the fishing fleets that target
these groupings.

Within fishPiWP2, considerable effort lsdbeen utilized to simulate different types of stratification
within regional samphg plans within 4 case studies. Their effectivenessbie®n tested as well as
implications forMember Sates in terms of changes in sampling commitments. The case studies
were:

1 Pelagic species in the North Sea and western Atlantic
9 Southern North Sea Flatfish fisheries

9 Northern North Sea demersal fisheries

9 Northern and southern Hake stocks

The case studies have however revealed that more work needs to be done before such designs can
be implemented in real life. This is supportbéy the consultation procedure (WP1) in which
responding institutes and MS highlighted some logistamaistraints (fishP W1 Annex B. A key
element that needs to be resolved is the decision making process in the Regional Coordination
Groups.
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2.2.1 Short tem plan
Theshort term developmenplanneeds to involve:

1 A scientific planning group for key fisheries should be identified and established to oversee
the development of the regional sampling schemes. This will be avgtp iterative
approach, whichwill need to focus on sections of the fleet such as pelagic or demersal
trawlers, and will need to consider the provision of data for the stocks fished by these fleets.

1 The results of the simulation studies for commercial fisheries have indigagecations of
regional sampling designs. More research is however required to improve the evidence for
the move to regional sampling schemes, and to determine the appropriate effort allocation
to meet agreed objectives. This will be a steise iterativeprocess involving collaboration
between all relevant parties. In the shddrm, research into sampling designs would
include:

1 Improved information of current sampling schemes and other improvements to the
population datag this would require a hew dataad.
1 Extending the single species case studies to msphicies sampling desigmsthis

could require a new data call

Similar simulations using models of discard weights by fleet.

Similar simulations using biological data or models of discard weightsdiy These

simulations are likely to be on a single species basis so the analyses would need to

be repeated for several species.

1 The inclusion of random species selection.

= =4

9 Discussions between participatingember Sates (and institutes) to resolve thessues
highlighted in the simulation studies before a regional sampling design could be introduced.
Negotiations in regional bodies such as RCGs or survey planning groups is required to resolve
these issues, which include:

1 The regional allocation of efforvould require redistribution of effort from one
country (or fleet) to another.

The sampling of landings from foreign vessels.

The collection of biological data for species of less importance to the country.

The mechanism for inclusion of national requiksmis in a regional sampling design.

The appointment of groups that focus on the design & implementation of a certain

fisheries sector in a loAgrm setting.

=A =4 =4 =

2.3 Regional sampling plans for estimating impact of fishing activities on the marine
ecosystems, smidcale fisheries and recreational fisheries

Current data on the bycatch of protected endangered and threatened species (PETS) and stomach

contents for fish species are not covered by the DCF. This means that sampling presently is not

mandatory for MS or institutes under their national plans. Coation of data collection of these

variables has consequently not been discussed and no analysis undertaken, at the different RCMs.

The likely inclusion of these variables under tleev EU MAPQommission Implementing Decision of

[Pendingladopting a multianual Union programme for the collection, management and use of data

in the fisheries and aquaculture sectors for the period 20079, currently under discussion by the

Committee for Fisheries and Agricultucmuld have big implications, both from a tewical point of

view and a cost perspective.
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Sampling plans for PETS

The monitoring schemes in operation under the current Data Collection Framework (DCF) can
contribute to the assessment of fmatch of cetaceans and other species. They are however not
sufficient on their own as currently implemented by MS since the emphasis-séatobserver
programmes is focused on discards. Not all fisheries are adequately covered and many issues,
including design and sampling protocols would need to be modified arektended if the new EU

MAP monitoring is to be the sole source of information. Monitoring under Regulation 812/2004 is
much more specific for cetaceans, and has included the use of dedicated observers and remote
electronic video recording.

Two approache to the sampling of PETS have been explored through case studiesfistiRifVP3.
The approaches can be further developed within, for example, the RCGs.

The first, risk basedssessmentfichPiWP3 Annex 15 wouldinitially identify areas and fisheries
where bycatches of PETS species are considered to be causing a conservation threat, and document
the sampling coverage of these fisheries under the current DCF by different MS observer
programmes. A selection of miéts and areas can be used as an example for the practical
implementation of coordinated sampling for bycatches of PETS. In the selected métiers and areas,
the following tasks would be completed:

9 Characterize the fisheries taking into account the effoattches, seasonality, etc.

1 Identify MS involved in these fisheries

1 Document current sampling coverage with thesata observer programmes under current
DCF

Analyze possible coordination among MS to improve the sampling

Analyze problems and improvemis in the practical implementation

Propose alternative sampling methods (CCTV, guestionnaires etc.)

Identify potential cost implications in the monitoring of these variables

= =4 =4 =4

A second approach would be the sampling ofdagches of PETS fish speci@his case studyighPi

WP3 Annex 1bhas used real data from logbooks and national observer programs ancedita

identify a general set of steps to set up a regional program for sampling bycatch of protected,
endangered and rare species (PETS). Itrdiffem the approach above in the type of PETS targeted,;

this study focuses on small to medium sized fish and elasmobranch species that may be encountered
in the catch fraction commonly handled by-sga observers. Specispecific fishery descriptions

basd on historical logbook data can be used to identify potential stratification with regard to
seasons and areas. Based on the steps identified, different sampling scenarios can be examined. The
compiled data from commercial fisheries can be raised to reitevel to approximate the potential
sampling effort needed given actual fishing patterns and effort in the selected region.

Sampling plans for stomach contents

Historically, different research surveys have been used to collect stomach content daitahlast

never been the main objective of these research surveys. Again, specific sampling programmes to
collect these data needs to be modified and/or extended to provide surveys to cover all the needs of
relevant end users, new protocols, etc. Furthermanethe case of stomach contents theisalso a

need to consider the analysis of them.

Defining a sampling plan using a single stocla aase study has no addelue as it does not
provide enough information to show accurately how MS could coordinateaglapt a multspecies
regional sampling programme to support the move towards the Ecosystem Approach as required by
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European policies. The main issues to resolve agehew MS can build up sufficient, statistically
sound samples of all the key specieseded for food web characterization and for quantifying
predator-prey relationships and predation rates within different types of multispecies and
ecosystem models.

With the aim of encouraging collaboration at a regional level and to propose consampling
protocols, a case study using the Bay of Biscay and Iberian waters has been selected as an
appropriate eceregion to tackle stomach data collection integrated across three MS. The sampling
schemes for collection of stomachs, and data availabititg, very different between these MS,
providing a good example of how different collection protocols could be applied and what form of
coordination and cooperation would be needed to ensure that the data are compatible and can be
combined into a statistidly robust regional ecosystem data set for analysis.

Sampling plans for recreational fisheries

Regional coordination of recreational fishery surveys is heeded to ensure that end users are supplied
with the catch estimates or other data needed by them,tla¢ required spatial resolution and
temporal coverage, and with the required quality. Coordination is a role for the lead sciaftibts
surveys in each country, the Regional Coordination Group, and the ICES Working Group on
Recreational Fisheries Suyg(as technical expert advisory group).

The appropriate design of recreational fisheries in a region does not necessarily have to be
completely harmonized between countries. The most important attribute is that surveys have robust
statistical designs taninimise bias and allow correct calculation of precision. Catch estimates from
different surveys can then be combined. Information must be collected to allow evaluation of the
potential for bias, for example neresponse rates, refusals and incomplete cage.

Given the availability of human and financial resources for fishery sampling in each country, there
will be a need for a tradeff in sampling effort allocation between large scale and small scale
commercial fleets and also recreational fisheriesevehdata are required. The same is true for
different types of PETS. There will never be a single optimized regional sampling programme, only a
set of scenarios which need to be evaluated. To do this objectively, the types of analysis developed
within fishPiand applied in the case studies in WP2 are essential to show the impact of altering the
national allocation of sampling on the quality of estimates for each species and stock for which data
are needed for assessment and management

2.3.1 Short term plan
The short term developmenglanneeds to involve:
1 As a first step substantial work neetb be carried out betweerthe main end users, data

collectors and experts in sampling, under the umbrella of the RCGs to identify:

1 Priorities on data needs anctiteria (i.e. set bycatch limits needed for designing
monitoring)
Standardize guidelines and protocols
Monitoring methods taking into account cost/benefits analysis
Practical implementation considerations
High risk bycatch métiers by region in case RETS
For small scale fisheries and recreational fisheries evaluate national requirements
for data to support national inshore management schemes, and find a éde
between regional and national needs.

=A =4 =4 =4 =9
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1 Second step: RCGs designing regional plans to oeeels identified in the first step.

The collection of these new variables implies:
1 Important intersessional work between engers and data providers. RCGs should

push and lead this work. Probably some funding and resources will be needed.

1 Expertise andraining as new methodologies will probably be used to collect and
analyze these new variables (i.e. CCTV in case of PETS, genetics for stomach
content).

1 Expertise and training to implement the principles of probability based sampling to
these new varialgs (PETS, stomach) and fisheries (SSF, RFS)

I Increase in human resources

i Essential to have a regional data base, to upload collected datsharmonized,
standardized and transparent way. Responsibility of RCGs andéQDB

2.4 Agreed protocols and methodolas

The sampling of commercial marine fisherasa regional level will requireommon manuals to
define the key principles and protocols for effective and comparable sampling of catches and
standardized recording of the data collecte@ihe manual shoulctontain specific details and
references to enable anybody involved in data collection to find all the information required to
conduct all the different types of sampling describ&tie manual should be reviewed on a regular
basis as appropriate and updatedtenever the need for a significant change is determined. A new
version number of the manual should be then published in a com&anePoint.

National institutes in charge of the sampling will need to ensure thatvey staff familiarize
themselves with the manual and follow the protocols during each sampling event. To address the
non-standard situations and particularly challenging sampling situations often encountered in
fisheries data collection, protocols car ldeveloped and disseminated betwedtember Sates,
thereby facilitating the adoption of best practices across the region. The protocols covering the
steps from data collection to estimation would need to be aligned within the region to allow
consistent @proaches to quality assurance and estimation.

Many handbooks and guidelines are already well established in the data collection community, for
example, handbooks for maturity staging and the determination of fecundity and egg development.
Also sampling itocols for research vessel surveys are well embedded in general and developed
within the dedicated expert groups. For commerciaishrore sampling as well as commerciakaa
sampling, no widely accepted sampling protocols are yet established. Onoaaidével, (as shown
ine.g. PGCCDBS 2012) guidelines exist on various topics.

Various ICES expert groups (PGCCDBS, WKPICS, SGPIDS, WGRFS, WGCATCH) have, over the year
highlighted the need for standardized sampling protocols, common reference listspaocdications

of best practice for fishery sampling. These are also a prerequisite for successful regional sampling
designs for the collection of data for management purposes

fishPiare supporting this work by providing the statistical framework for Haenpling schemes,
including the sampling design principles, estimation methods which respect the designs, and
protocols for the selection of sampling units. Respondents ofitid’iconsultation procedure were
generally positive to adoption of regionahid collection protocols provided they do not jeopardize
data collected in support of national and regional policy objectives.
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2.4.1 Short term plan
The short term developmerglanneeds to involve:

9 List current, complete and agreed guidelines and ensurg éineavailalle and embeded in
MS.

1 The current list of protocols should be compiled and reviewed at the RCGs. The RCG should
also facilitate the dissemination of the guidelines through a dedicated website, ensuring
public access to the guidelines.

I The RCGshould (intersessionally) set up a list of required protocols that need to be
completed and adopted prior to the implementation of a regional sampling plan. Ideally, this
intersessional work spans multiple regions to ensure similarity in approach, @s$o&hd
synchronization of methodologies.

2.5 Regional data bases and the management of data collected through regional sampling
plans
Regional databases (RDBs), in which regional fisheries dependent data are stored in common
formats, are an integral componenof regional sampling plans, ensuring transparency and
consistent standards for data processing and dissemination across Member States. The RCMs
consider the RDB a prerequisti@ coordination of data collection on the regional scale. The RDBs
also have le potential to support countries in analysis and estimation of national biological data.
This means that the database has the potential to play a key role in theeffasént use of
resources by member states to analyse and check data and generataestitn answer data calls.

The RDB has been developed incrementally over several years and is now populated with data from
ICES regions. In the RCM/RCG context, it is being used for regiameiration and quality control.

It has been hosted by ICES since 2012 which has resunlteashsiderable improvements in terms of
functionality and data consistency. There is a Data Policy document that has been agreed by the MS
participating in regional cordination (except one MS) and EC lawyers agreed with the content of
the document. Thiglocument also covers confidentiality issues. The data storage on the regional
level is conducted by MS uploading their data in the standard RDB format, being defined in the
exchange format document (http://www.ices.dk/marirdata/data-portals/Pages/RDB
FshFrame.aspx). The format is currently further developedfidghPiand by ICES WKRDB, to meet
requirements of the future regional designs and corresponding estimation procedures.

A generic overview on how the RDB will work has been compiled by the RBiBgtommittee and

is presented in Figure 3 (more enders than RCGs and ICES can of course be included). However
the functionalities in the database need to be developed to meet requirements arising from a
common approach to statistically sound samplangd regional sampling plans. This development
needs to take a step by step approach following the development of sampling designs and robust
estimation processes. To accommodate this need for flexibility, to ensure transparency, and to build
on, rather than repeat work carried out by othergarts of the development can be developed
outside the actual database (see figure 3). The most likely medium for these developments is the
allrGArAadAOrt az2fidolNB 1 y3dzZ 3S awe o

The overall goal of data management, datarage, data handling and dissemination is to improve
availability of qualityassured data and improve transparency and efficiency in the processing,
management and dissemination of data. This is linked to an emphasis on regionalization of the data
collecton and dissemination processes as most-endrs operate at the regional level. This will also
ease the burden of data calls within the MS.
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Figure 3Future RDB system structure.

fishPiare supporting this work by providing the statistical framework for the sampling schemes,
including the sampling design principles and estimation methods. These might in the future be
adopted in the RDB frameworkshPiWP2 {ishPiwP2 Annex Phas further continued to develop

the format for sampling data proposed by WKRDB 2014. This formas &&ments of sound
statistical sampling into account anddthe potential to be adopted for the exchange format for the
RDB.fishPihas further developd functions, primaly for quality checking, using these formats
which can be accessed from national and regional databdise®ideveloped a simple format for
sharing of logbook/salesnote data for use in the simulation testing of sampling designs.

2.5.1 Short term plan
The short term developmenglanneeds to involve:

9 Further develoment of the Regional Database to meet requirements for future regional
designs, quality assurance checks, estimation procedures and dissemination. The following
additional derelopment has been proposed by the Liaison Meeting and RDB Steering
Committee:

1 Development of additional reports for analysis and data tabulation to support regional
coordination

5S@St2LIYSyYyld 2F FTRRAGAZ2Y T NBLR2NI& T2N LINBLN
Extended data logging (What has been uploaded when)

Implement quality control functionality

Explore options and cost implications of implementing external tools fistd?) by the

RDB

Requirements and automation of data call procedures

Development of statistically sound raising procedures used by the RDB

1 Update of the existing data user roles and access module
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2.6 Regional sampling plans and a Quality Assurance Framework

In the present system MS are responsible for the quality and validatigheir own data, and must
report on basic quality indicators (e.g. number of samples, number of measurements) as required by
the DCF Regulation. The data validation is implicit and there is no reporting of which controls have
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been used on the nationalata. For assessment purpass®nly limited data validation and quality
checks can be done at a regional level, since the detailed data are not available. Each MSsorganize
their tasks nationally, trying to cope with all requirements from data collectiodéta transmission,

with little collaboration between countries. However, numerous working groups (eg ICES WKPICS,
SGPIDS, WGCATCH) have recommended on best practice in different fields of the DCF requirements,
but national experts are often left alone implementing these in their national context.

In the present system is it therefore difficult to assess quality of data and its impact on quality on the
final assessments. Enter feedback is as a consequence mainly driven by data transmission
failures,and less by quality assessment and improvement suggestions. Moreover, theserslare

often not aware of data being collected but not used (eg. maturity, discards, recreational fisheries).

The overall goal is to have a Quality Assurance FrameworK QA& regional sampling plan that
covers the whole process from sampling design to data transmission with common and agreed
guality checks, data validation and quality indicators. MS are responsible for the quality and
validation at the national level,ral a regional body (g. RCG) has the mandate to evaluate the
guality at the regional level, and come back to MS if any issues need to be addressed. -Tiserend
feedback is facilitated in a system where all detailed data is centralized at a regionghtel/alhere
adjustments and error corrections are being addressed comprehensively. Transparency between
national datasets, regional datasets (RDB) and-@z@dS NBA Q R lg.0ICES I riie8Catch)o afe
ensured, both in terms of data availability and statstiprocedures. A core team of dedicated
experts on a regional level has the potential to bring the most advanced science to the whole
system, helping each MS in capacity building and ensuring the best quafitycémsistency,
harmonization, cost benefijof the data being transmitted to endsers.

fishPiWP4 has proposed a list of quality checks, together with code details, to be used on national
and regional datasets. Some of these quality checks are using the most advanced science in outlier
detection. MS and Institutesoncludewithin the fishPiconsutation process that they have sufficient
national expertise to run and interpret codsesichas the ones developed withiiishPi The quality
checks have been built on the excharigamat (fishPiWP2 Annex Pand data structure proposed by

the fishPiand ICES WKRDB célendar fishPiWP4 Annex 18for the implementation of quality
checks at national and regional level is further proposedi&yPi with the objective of having
guality data timely for endisers.

2.6.1 Short term plan
The short term develapent planneeds to involve:

1 The fishPi R package for quality checks are available in a public website
(https://github.com/ldbk/fishPfct). A number of countries have volunteered to export their
data into thefishPidata format and run the quality checks, in order to test the codes and
report back tofishPidevelopers for improvement and potential new quality checks.
ICESVKRDB 2016 should trial the data format and data structure.

All MS should then be encouraged eaport their data into thefishPiformat (fishPiWwP2
Annex 9 and test the codes developed fishPi They should then reporto RCGs for
feedback on their conclusions and suggestions for improvements.

1 Quality checks to be implemented in the RDB and w:sie regional datasets.

=a =4
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3 Conclusions

ThefishPiproject has significantly contributed to several elements needed for the development of
regional sampling plans. These elements include a statistical background to regional sampling plans
of commercial fisheries, different approaches to the collectionvafiables needed to estimate
fisheries impact on marine ecosystems and quality indicators. Howafter the termination of
fishPithere areno explicit regional resources available for further development of such plans. There
are however, as indicated ithe work programme several aspects that need to be further
developed, finguned, discussed and agreed.

Sufficient resources need to be allocated for development of the regional sampling plans. The
consultation process withifishPiWP1 revealed that theris asubstantial amount of expertise on
different aspects of regional sampling plans available in different institutes and MS. There is
willingness to support the regional work but resources in terms of 4ita# and funding are often
limited. It is important to realize that development of regional workplans is a stége iterative
process involving consultation and collaboration with different parties ranging from data collectors,
coordinators and main endsers. Robust resources to assure momentare needed for several
elements in the development of regional plans and needasbcured. Two key aspects are:

1 EU to support a statistician team with time allocated to regional tasks.
9 EU to support funding for further development of the Regional basa to meet
requirements for future regional designs and estimation procedures
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Executive summary

Member StategMS)have worked together since 2004 in Regional Coordination Meetings (RCMSs) to
coordinate national data collection programmes under the EU Data Collection Framework (DCF). In
recent years it became clear that regional data collection plans would offer a nuaildeenefits

over noncoordinated national sampling plans. These benefits include more appropriate sampling
designs, more rigorous statistical methodology, harmonised data formats and the adoption of
standardised protocols for collecting, storing and geadg data. Additionally, more cesffective

data collection is a likely result from more efficient and better coordinated programmes. The
establishment of regional sampling plans has, however, direct and indirect implications on the way
data collections currently organised between and within countries, and on the way data is stored,
processed and disseminated to enders. A key aim of th&shPi project was to support this
transition.

An important part of the project was to undertake a regional cdtagion to compile views on
possible future regional sampling plans as well as on different prerequisites, identified fistif
required to develop and implement such plans, determining the degree of consensus. Available
expertise and resources reqait to develop and implement regional plans were further examined.

The consultation process wasompleted by written procedure through a questionnaire. The
guestionnaire was sent out to National Correspondents (NC) for data collection in MS and to heads
of institutesfrom EU Member States fishing in ICES European waters (North Sea, North Atlantic and
Baltic) as well as to ICES ahd European Commission as they were considered mainuseds of
regional data. The overall response rate was 56%.

Overall,there was a high level of agreement in views expressed by NCs and heads of institutes.
There was also strong support and consensus among the responding institutes and NCs on the
general concepts of regional sampling plans based on statistical designsnBesis agreed with

the general approach towardwobability-based sampling plans and probabilistic selection methods.
Regional sampling plans are considered the best approaghpoove quality of data and the cost
effectiveness of the current nationaaspling plans.

However, not everything can be regionalized. There was a strong consensus on the need to maintain
elements addressing specific national requirements or objectives within the national plans even if
the overall design is regional. Therefoiteis important to make sure that regional and national data
collection plans and objectives are complementary.

There isa substantial amount of expertise, within key areas for development of regional plans,
available at the institutes and MS. There igilingness to make expertise available for development
and implementation of regional plans but also some constraints, particularly where resources and
available staff time are limitednstitutes and MS also hawxpertise to run and interpret scripts
developed in the statistical environment R, as the ones developed within WighBf

Most respondents foresaw different problems related to the sampling of landings made by foreign
vessels in national harbours. The main problem seems to be robust acdish. Reasons for
problems with access to fish are both administrative (permits to sample the fish) and logistical (fish
rapidly transported to trucks). A second problem is access for the sampling country to relevant data
contained in logbooks and salslips. A third problem is that sampling of landings requires effective
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regional data management for samples to be processed and raised properly. In summary, sampling
of foreign vessels requires more attention and dedicated actions.

There a strong consensus and support from the institutes and MS on the need for further
development and implementation of a mufiurpose regional database (RDB). Some respondents
see the RDB as a prerequisite for regional sampling piigsificant cossaving associated with
having a functional regional database where ars#rs can access data and remove the need for
specific data calls/requests are also highlight&dme respondents stress that national expertise
need to be involved in the developmenh@ implementation of estimation procedures within the
RDB.There is also a strong consensus on the need to develop the RDB further to include more
quality assurance checks (as the ones developed wighiRiWP4).

Most respondents argue that additionalseurces will be needed to sample protected, endangered
and threatened species (PETS) and/or stomach contdits. amount of additional resources is
dependent on the level of ambition within the sampling plans. Priority levels need to be discussed
and enduser needs have to be clearly defined. Respondents foresaw (or have experienced) some
problems with access to vessels for PETS sampling. Foreseen problems are mostly related to
potential refusals due to lack of space for observers on small vessels. Akerrsgmpling
approaches might also be needetll respondents answer that they have (or partly have, depending

on the taxon) the relevant expertise for PETS identification. Some respondents highlight that training
might be needed for observers. Expertisestomach analysis available in some institutes and MS.
Resources to carry it out routinely and/or in large scale are however lacking.
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1 Background and context

Member States have worked together since 2004 in Regional Coordination Meetings (RCMs) to
coordinate national data collection programmes under the EU Data Collection Framework (DCF). In
recent years it has become clear that regional data collection plans would offer a number of benefits
over coordinated national plans. These benefits includeemappropriate sampling designs, more
rigorous statistical methodology, harmonised data formats and the adoption of standardised
protocols. Regional fisheries sampling schemes would be more appropriate for providing data for
the assessment of shared fistosks in regional seas, they would provide a better understanding and
greater transparency of the data collected, and they would allow for the proper evaluation of the
guality of data and related estimates. More efficient and better coordinated data tiolfets also

likely to be more cost effective.

The establishment of regional sampling plans has implications for the way data collection is
organised between and within countries, and for the storage, processing and dissemination of
regional data to endisers. The RCMs established under the DCF will evolve to Regional Coordination
Groups (RCGs), as suggested in the recast of DCF, requiring more expert time and networking
throughout the year to facilitate the development and management of regional progesnm

A key aim of thdishPiproject is to support this transitiorfishPiconducted simulation case studies

to compare regional sampling designs for four regional fisheries, and tla@seag insight into what

may be required for the development of regi@ sampling designs for some of the shared stocks of
commercial importance. The requirements of small scale and recreational fisheries data collection
have been examined in relation to ender requirements, as have collection schemes for data
supportingecosystem analysigishPialso further developed tools for standardised quality checks,
data exchange formats and data harmonization. The outcomes of these various work packages
identified some of the issues that need to be discussed and resolved béferenplementation of
regional sampling plans.

An important part of the project was to undertake a regional consultation to obtain views on
possible future regional sampling plans as well as on different prerequisites, identified fisti

to developand implement such plans with the aim to determiaalegree of consensus. Available
expertise and resources required to develop and implement regional plans were further examined.
Outstanding issues that need to be addressed were noted.

The consultatiorprocess wasompletedby written procedure through a questionnaire. The main
reasons for choosing this procedure were to ensure that as many voices as possible were being
heard as well as to ensure sustainability of the results. The document could adbasis for the
evolving integration of regional sampling and the forging of cooperative regional links between
Member Sates within a region. The results may also be of interest for national managers and end
users.

The questionnaire was sent out to Natial Correspondents (NC) for data collection in MS and to
heads of institutes that carry out biological data collection identified from the EFERMpean
Fisheries and Aquaculture Research Organisation) contact list. Heads of institutes and NCs from EU
Member States fishing in ICES European waters (North Sea, North Atlantic and Baltic) were
approached. The questionnaire was atemt to ICES itself and to the European Commission as they
were consideredhe main endusers of regional data.
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Overall, the gestionnaire was sent to 15 National Correspondents. Answers were received from
NCs in Estonia, Portugal, Denmark, Sweden, Finland, Ireland, Germany, Belgium, Netherlands,
Poland andhe UK resulting in a response rate of 73%.

Questionnaires were furtheresit out to 17 Head of Institutes with 8 answers received (IFREMER,

SLU, MI, ILVO, IEO, AZTI, MSS and CEFAS) and a resulting response rate of 47%. However, some of
the responses from the NCs were a joint response from the NC and the Head of the institche wh

means that this response rate in reality is higher.

Questionnaire was sent to 5 officials from the European Commission and to ICES. Responses were
received from ICES and from one of the Commission officials.

¢tKS ljdzSaidiA2yylFANBE O2YLINRA&ASR I aSa 27F ljdSaildAirzya
Gy2¢ 2N aLI NIfeé¢d ¢KS NBaLRyRSyida 6SNB Ifaz | aj
AY LI NIAOdzZ NI AF (KSe 6SNB yagSNAYy3I aLIl NIfeéod

Responses tohe questions in the questionnaire are summarized below. Specific comments
frequently differed between respondents. In cases where two or more respondents made a similar
comment, these were combined in the compilation below.

2 Questions and answers

1. ThefishPiproject proposes a move towards regional sampling plans which provides robust and
transparent estimates to endsers using probabilihased sampling schemes. A regional
sampling plan includes: an integrated regional sampling design, standardised repmpli
protocols, a common approach to quality assurance, and regional tools for the management
and dissemination of data. Benefits of this approach will include improved transparency and
efficiency in the data collection schemes at a regional level.

A. Do you agree with the overall concept of a regional sampling plan as proposed above?

Supportbri K O2yOSLIi 2F NBIA2YIE AFYLEAY3I LXFya
OMYKHMO | yR | E&nnentsndadsbyfrespondénts inelude) ®

1 There are national objectives as well as regional within the sampling programme.
Any regionalisation should be broad scale enough to accommodate these. This
might be particularly true for stocks relevant to the MS but not subject to a
European dtal Allowable Catches (TACMinimum sampling requirements of each
MS need to be contemplated and a regional sampling plan needs to be truly
integrated with national requirements.
1 Format/structure of regional work plans needs to be developed and details worked
out. It is essential to develop these elements based on a common/compatible
F LILINRF OK @Al ofS gAGKAY SIFOK NB3IA2Y 06SOI dza
1 Where possible, regional approaches should be integrated del

There is a strong consensumeng the respondents on the general concepts of
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regional plans. An area where there might be disagreement is how similar plans
should be between regns (see last 2 bullet points).

B. From an enduser perspective, do you see benefits from the possible future
establishment of regional plans?

Most respondents expect benefits from future establishment of regional plans. Most
NBalLRyRSyidia yasSN aeSaé¢ o6mpkumox | FSé aGLI N
they do not consider themselves as euskers). Expected benefits include

1 The use of integrated regional sampling design, standardized sampling protocols, a
common approach to quality assurance and regional tools for the management,
processing and dissemination of data have a significant positivinpact on the
guality of the data.

1 We need toensure that we learn from good examples of national plans.

1 Regional plans to improve the possibility for ensuring collection of data from all
types of fisheries in a standardized and transparent way.

91 Data cdlection to become more aligned between MS within a region.

1 Optimizing data collection between MS. Easier and more straightforward framework
for adjustments and optimization.

1 Regional plans to enable closer dialogue with-esdrs.

1 More cost effective aneéfficient working and sharing of expertise.

ICES, as a main ender of data in the North Sea, Atlantic and Baltic regions, responded to

GKS jdzSadArzy Ay 1 Ksrtiekdy aspaestisyid nafionad ver§us egioBal’ R

plans but to have the @ata needed with the appropriate quality delivered on time. However,

although it is not directly related to ICES, an important added value of the regional plan is

the cost effectiveness, which will likely free resources to other activities, as for exaatple d

LIN2 OS&daAy3dd ¢KS OdzZNNByd NBaz2dzZNOSQa | ff20F GAz2
{dFrGSa KIS LINBofSYya 2y RStEtAGSNAYy3a GKS RIEGI

There seems to be a substantial agreement on the expected benefits riegional plans.
Key issues are transparency and improved quality of data,-efesttiveness and
optimization.

C. From an enduser perspective, do you see risks from the possible future establishment
of regional plans?

Most respondents foresee potentialsks from future establishment of regional plans. Most
NEALRYRSYGa yagSNI aLI NIGf&é OMMKHMUOUI &a2YS aé@
answer (primarily as they do not consider themselves asusmils). Comments cover a

wide array of topics summeed in the bullet points below.

1 Risk that data needed by national eoders (incl. national administrations) or

20KSNJ WYAY2N) ySSRaAaQ |INB AyadzFFAOASYyf
Respondents stress risk of loss of national control, e.g. when natiemadings
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are small in terms of overall contribution but important from national point of
view. Small MS do not want to be ruled over.

Risks that sampling levels for some stocks, fishemésiers or areas of interest
might not meet the expectations ddll endusers needs which could have an
impact on specific advice. For a university or another type ofieet with a
more local focus the specificities of a smaller scale could be lost.

Risk that the regional plan is not fulfilling its objectives. Aargi plan implies

that every MS is dependent on sampling being adequately carried out in all MS
involved and this need to be ensured. In terms of regionalisation of actually
sampling plans, area or stock specific data collection might become completely
dependent on a particular MS or lafatory with the associated risk of delivery
linked to the management and available resources of a third party/partner.

One of the effects of a fyllimplemented regional sampling frame would
indicate redistributing samfing effort across MS. Sampling is related with funds
received, and it is reasonable that MS wants to ensure their funding. Sampling is
also related with workload, and increased sampling responsibilities may not be
affordable by a MS. When economical aedlinical arguments are mixed in the
discussion, conflicts may arise.

Different speed in MS to adapt the data collection to the regional plans. MS
within a region might have to change sampling schemes and procedures and it
will take years before such chaag can be expected to be fully implemented.
Not all Member States might be able to implement changes at the same speed.
Risk derived from the increased workload that this regional approach will imply.
Would all MS be able to prioritise regional work withtheir institute to make
expertise available for regional data collection plans?

Communication between endsers and data collectors needo improve
greatly for the regional approach to succeed. This communication should be in
both ways, and with all tevant endusers. This means that all relevant RMFOs
need to be involved and their specificities (different needs, different speeds,
etc.) taken into account in the regional approach.

Some recognition needs to be taken of the administrative context withiich

this regionalization is conducted. Success will depend on how well the
Commission, end users and national administrations and delivery bodies work
together. The Commission should not be content to completely devolve
responsibility entirely to regiodagroups. They will need to adjudicate in
disputes, guide and compel cooperation from time to time and so should be
more actively involved than they have been so far. If the regional plans are
unsuccessful there is a risk that they become an additionabducratic layer
where the regional plan becomes the focus, with the aim of adhering to specific
design and protocols, at the cost of making sure that sufficient and useful data
are collected to inform management and/or legislation.

The Regional Coordinati Groups have to adapt to their new roles.

Risk that sampling plarcannot be handled efficiently on the data processing
side as long as funds for development of RDB (Regional Database) is not in place.
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Overall, Respondents foresee potential risks assediawith the development and
implementation of regional plans. Several respondents stress the need for regional plans to
accommodate national objectives and requirements as well as regional. Anoth@okegyis

the perceived risk of different implementath speed in different MS as MS become

dependent on other MS. One respondent expesbthat 't NP ol of @83 Ay GKS &aK;:
than an adopted regional sampling plans it could be angoing process at different

& LIS S R thitd &keypoint is reallocation d sample obligations between MS as this has
implications for utilization of funds. Finallsespondents highlight the need to explore the
administrative side of regional plans as success will depend on how well MS, the
Commission and endsers work togethe

D. Do you think regional sampling plans are the best approach to improving the quality
and cost effective collection of data required by end users? If not, what alternative
approach would you propose?

MostArespongngs see Iegiqnal sampling plf;ms gwmﬁ Vapproaci] to improve quality and A
costSTFFSOuUAQGSYySaa Ay RFEULF O2ftfSOUA2Yyd 'ff NBAaLL:
Comments are summarized below

1 No respondent suggests alternative approaches but one respondent stresses
that the approachshould formally combine EU and regional levels. The regional
approaches should be application cases of a global approach.

1 Some respondents highlight the need to sample data to address national
specificities as well as regional objectives. In the case gibmal end users,
regional sampling plans seem a good approach but a detailed analysis has to be
carried out that checksf a regional approach can meet national requirements
as well.

1 A regional approach will most likely improve ceffiectiveness at leasn the
long term

1 Overall quality improvement will depend on the schemes developed. One
NB&aLR2yRSyYy (i SELINFKha safagity of tegidnal safdtiigplang oY &
improve quality and provide good estimates will depend on a number of factors
including adequate sampling designs, correct identification of the fishing
activities, right sampling protocols, tough quality assurance, good
implementation and appropriate raising procedures. Progress on most giart
these elements can be made based on the egsknowledge and regional
capacities, thus providing an overall improvement. The approach to move
forward the process for a regional sampling plan should take into account the
different phases of the scientific knowledge around these factors: starting to
implement those already well known and promoting the progress in the analysis
of those where uncertainties persist. This process should ensure key steps, as the
transition between all the nationals and the regional sampling design, are
O2NNBEOGft& | RRNSaaSR®¢

i To improve data quality respondents strefise need for resources to be
allocated to setting up data screening routines and getting data into-well
functioning regional databases.
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9 ICES has developed several guidelines to improve the quality of dataiocollect
This work is ongoing and taking place under the remits of the ICES Planning
Group on Data Needs for Assessment and Advice (PGDATA).

Overall, there is a general consensus among the respondents that regional plans are the best
approach to improve quay and costeffectiveness in data collection. Some respondents
express that a regional plarer sedoesnot increase quality.

2. An implication of the transition to regional sampling plans and standardised tools is that
development work needs to be carriezlit at the regional level. This would represent a shift
from the present situation where work is carried out at the national level. In the long run this is
likely to ease the work load for the Member States as everyone could benefit from common
developmerts. In the short term this will require human resources.

A. Can your country /laboratory dedicate e.g. 8 5 months of staff time with specific
expertise to take part in a network to develop and implement regional sampling
designs? If so please indicate whighd of expertise in the table below.

Most respondents are positive to dedicate staff time to the development and

AYLX SYSyldlidAazy 2F NBIAZ2ylLf LXlya lFa (GKSe& |y
NEBALRYRSY(G FyagSNI ay2é¢ 0 dmuldBe2monliSed dnSRasdéifgl G O2
case basis within projects and processes. Six respondents did not give an answer, either as

the question is not relevant for them (e.g., ICES, COM) or because they have not made a
decision yet (depends on future EMAP and ole of the RCGs). Comments are similar

between the respondents regardless if the answer to the question is yes/partly/no or no

answer and include:

1 Willingness to prioritise regional wark

1 Many respondents highlight limitations in resources and staff tiRgticipation has
to be decided on case by case bases.

1 Obijectives and timely deliverables need to be clearly identified and well developed
work plans are needed. Objectives of the regional plans need to meet both EU and
national policy objectives, with @ear link between current staff resource allocation
andthe development of a regional approach.

1 Means for efficient regional work need to be assured. In particular do we need to
develop the regional database allowing for more efficient RCM Work

Respondets were asked on the available expertise within the MS on key aspects of a
regional plan. They were further asked if they can make the expertise available for regional
work. The answers are summarisediable 1.

ICES highlights that several expert graupetings deal with quality criteria of the data
collection and processing. ICES, also has a considerable network of experts that could
contribute to the evaluations of the regional plans. Most of the areas listed in the table
below are areas of prioritydied in the ICES Strategic Plan 22048.
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Tablel. Showing a summary of available expertise within key areas for the development and implementation of régfortaly’ & ® CA N& i

FyasgSNI NBtFiSa
AyaildAiddziS 62N AyaidAaddziSoao Ay@2ft @SR Ay (GKS RIGF Ok withiDyodr hsfittitedto fakedexpéritse avgllabie NI NB € |
designandr’t y I 3SYSy i 2F NBIA2y[ TR 8az0R (ISHANBYIRIHAE Y aKE
Respondent IT expertise i.e. Statistical Expertise in Expertise in Expertise in Expertise in awé Expertise in Expertise in
database expertise in large scale small scale recreational running programmers systematic surveying
development and | sampling design commercial commercial fisheries sampling quality bycatch
database and estimation. fisheries fisheries surveys programmes assurance IPETS
management work
Portugal (NC) Y /- Y /- Y /- Y /- Y /- Y /- Y /- Y /- Y /-
France (IFREMEF
Denmark (NC) N/Y

Sweder (SLU

Sweden (NC)

Netherlands
Finland (NC)
Ireland (NC) Limited Y /TBD Y /TBD
EU
Spain (IEO) Y/N Y/N
Ireland (MI) Y/N
Germany (NC) Y /N
Belgium (NC) Y / Partly ‘
Poland Not yet/ N ‘ _
\
Belgium Y/ N N/-
UK (MSS)
UK (MMO) Y /- Y /- Y /- Y /- Y /-
UK (CEFAS) Y /- Y /- Y /- Y /- Y /- Y /- Y /- Y /- Y /-
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In conclusion: there is a large amount of expertise available at the institutes and MS. Most
respondents are willing to make expertise available for development and implementation of
regional plans buaire sometimes constrained by limitations in resources and available staff time.
Willingness is also dependent on objectives of the regional plans, means to effectively develop
them and the future EWAP.

3. In a regional sampling design, the Regional Coatitin Groups would identify an optimal
allocation of national sampling commitments that would be most effective in meeting the
needs for data to assess stocks and manage fisheries at a regionalSaldation studies
within the fishPiproject show thatthis might have an impact on how sampling effort is
allocated between countries, and between different data collection activities within countries.
For example this could include increasing or decreasing the overall number of sampling
events, and/or changig the way the sampling activities are allocated.

A. s there flexibility (e.g. increase/decrease number of sampling events) in your country
/ laboratory to change the way in which your sampling is designed and implemented,
to better meet the goals of a rgional sampling plan?

Most respondents answered that there is some flexibility to increase or decrease number
2F Al YLIX Ay3d S@Syida OFNNRSR 2dzi o0& (GKS Ayadaid
OMOKHMUO 2 NTaménénts primérily identfyliditions to flexibility and include:

1 The need for sampling plans to meet regional but also national requirements and
objectives. One respondent suggedtthat the regional sampling desigshould
guamanteea minimal sampling level, but not override the requirements determined
by the MS or institutes, since it cannot be guaranteed that the regional plan may
deal with national (local) requirements.

1 Any sampling allocations will depend on the objective, sargpfiame and units
selected. A broad scale approach does not always capture national fleet segments
and/or a regional management plan (which will be different for management
areas). Improvements of quality and efficiency are paramount, but only if this is
done at the appropriate scale to meet the fisheries management and policy
objectives at different scales.

1 If a regional plan implies big changes due to, e.g., a high increase in sampling effort,

it has implications for funding (not all institutes have #iglity to adjust sampling

budgets) and the possibilities for the research institutes to assume the new
requirements. It is essential to consider the latter because the National research
institutes are involved in Data Collection issues but also have ¢hairand more
general objectives and limitations too.

Some respondents do not want to reduce their sampling effort.

The current national expertise is tailored to the present sampling design. New

sampling designs might require changes in the national migge i.e. non

continuity of national expertise or the need to acquire new expertise (at what
cost?).

1 The increase/decrease of sampling events should not be seéimedandamental
element of the regional approach. Progress in the regional approach camate
through common standards and procedures encompassing sampling designs,
protocols, quality reviews, strengthening of the common formats and common
tools (as InterCatch or the Regional Data Bases where they. exist)

= =
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1 EU Commissiois hoping that MS labatories will be able to show the necessary
flexibility

In conclusion: most respondents seem willing to adapt their sampling schemes to take into
account regional sampling plans, at least to a certain extent. There are however limitations.
A key issue is thneed to assure that sampling programmes meet national requirements
and commitments as well. Another issue are budget constraints because not all
respondents have flexibility in their sampling budgets to meet increased sampling
commitments. Some respondés went urther, in not wanting to decrease their level of
sampling. One respondent highligiat that sampling allocatiorwas just one part of a
regional approach, and progres®utd be made on other aspects such as common
standards and procedures encompasy sampling designs, protocols, quality reviews,
strengthening of the common formats and common tools. This responaess not
comfortable with leaving all these decisions in the remit of the RCG.

4. The present national sampling plans are based on the current national obligations in the Data
Collection Framework and may also serve-esdr requirements at the national level.

A. Do you envisage that your national sampling plan would include elementsttha
address specific national requirements as well as those addressing regional
requirements?

Almost all respondents envisage that national sampling plans will include elements that
I RRNBada ALISOATAO yIlI A2yl f NBI dzAi NB podeita | a

UK
FyasgSNBR aLI NIfeé¢d L/9{ |yR CiommenBh&uds/ 2 NBaLRY

1 High importance for many institutes and MS

1 The same data collection framework must serve the regional and national needs
G§23SGKSN® hyS NBaLR ygead ysampliagi dchieiSer shoild I
maximise the output to serve as many objectives as possible. Servicing national
policy objectives through a wellesigned and structured sampling scheme is
sensible as long it is not to the detriment of the original aims or a@bjes, or
subsidised by the larger programme. It is about maximising data use and being
Fgl NB 2F (KIFIdG gKAES O2tf SOGAY 3T LINRAYI NE

Overall, there is a strong consensus on the need for possibilities to include elements
addressingspecific national requirements within the national plans even if the overall design
is regional. Preferably this should be done in a complementary anestwetitured way.

5. ThefishPiproject suggests a move to statistically robust probabbiged samjhg plans
which allow a thorough evaluation of data qualityhis would involve the adoption of
stratified sampling designs, and the use of sampling frames from which sampling units are
selected using probabilistic selection methods

A. Do you agree with tle rationale behind this approach?
az2zdal NBaLRyRSyda lyasgSN aeSaé¢ omnkumL | YyR
answer. Comments include
1 Several institutes and MS have already implemented probability based sampling
plans
1 Most respondents agreewith the general concept, but foresee (or have
experiences in) difficulties to implement these probability based sampling plans on
the ground as the success will depend on external factors, e.g. access to
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ports/vessels, costs of travel, facilities on vdssand in ports. The practical
implications need to be considered.

I Each region should define the methodologies that better comply with its
requirements. The approach might differ between regions. The best approach
could be decided in the RCGs.

Overall, respondents agree with the general approach to move towarolsability-based
sampling plans and probabilistic selection methods. How these types of plan will work in
practice needs, however, to be more thoroughly considered.

6. Probabilitybasedselection requires random selection of sampling units, for example vessels
at landing sites or from vessel lists.

A. Do you anticipate problems in adopting random selection protocols?

az2ald NBaLRYyRSyda FyagSNI bLI NI &4210@EBKk HM0O |y
and COM did not respond to the question. Comments were similar between
respondent regardless of answer and include:

Comments:

1 There are practical problems in implementing this such as, e.g., access to vessels,
costs of travel, notexisting fadities onboard vessels, and refusal by skippers

1 Problems may occur for example in cases when the catch/landings to be sampled
from selected vesseadre already sold prior to landing and/or loaded directly and
immediately from the vessel to the transporutks.

9 The challenge is not to adopt the protocols but to implement (and adjust) them in
real life. This challenge shall not be underestimated in a regional context and might
have implications for how regional random selection protocols can be adopted.

9 Difficulties to control randomness in shore sampling programmes (selection of

vessels in harbours and selection of boxes)

Needs to consider local situations, and to preserve igages continuity.

Under achievements resulting in insufficient data for assent purposes is not
acceptable. Hence, priority needs to be given to main species/stocks/fisheries to
ensure adequate data collection for management purposes.

Introduction of landing obligation might increase problems

CKSNE IINB f20aSY¥8¢l #28 QA AUDR FISONK@RA 0 dzi
been able to find workable solutions.

=a =

= =

Overall, respondents foresee problems associated with the adoption of random selection
protocols. Several respondents have already implemented these types of protocols and
have, at least to a certain extent, found solutions on the national level. Foreseen or
experienced problems include access to vessels (willingness of fishermen to take observers)
or catches at landing sites but also difficulties to control randomness withshore
sampling programmes. Some respondents highlight the risk of random selection protocols
to be less time efficient.

B. Do you currently use a random selection procedure for selecting sites and/or fishing
trips for on-shore sampling?
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7.

a2ali NBALRYRSY( | yasSNBR GLI NIf&é IEBESTKHMO |

and COM did not respond to the question. Comments include:

1 Several respondents have implemented random selection procedures during
the last years or are in the procesEphasing in statistical sound sampling, at
least for parts of their orshore sampling programmes.

1 Some respondents communicate that sampling design is based on using
random selection procedures but sometimes it is not possible to adhere to it
due to pracical issues.

In conclusion, most institutes and MS are well on their way towards implementation of
random selection procedures in eshore sampling programmes. Some respondents
express that they sometimes have difficulties to sample in a random way ifieide
However, a few institutes or MS have not yet implemented random selection
procedures in their shore sampling programs.

C. Do you currently use a random selection procedure for selecting vessels fareat

sampling?
azal NBALRYRSY(GAKHWEISNPRILHINBALE OGPpPKHM
FYasSNBR ay2é o6o0kHMO 2N RERand/GOM). CoBmdn? y R
include:

I Most respondents report that they have implemented random selection
procedures in their seaampling programme for the emé or parts of the fleet.

1 Some respondents report that the selection procedure is psenadiolom due
to different logistical constraints

1 Some institutes and MS have not implemented random selection procedures

In conclusion, most institutes and MS are wall their way towards implementation of
random selection procedures in seampling programmes. Some respondents select
vessels to sample in a pseudandom or opportunistic way. A few institutes or MS have
not yet implemented random selection procedureihin seasampling programs.

Information on norresponse and refusals needs to be collected in order to assess the overall
performance of a probabilithased sampling program. An example of ieaponse is where

a vessel is selected to take an observet tannot be contacted. A refusal would be where
the skipper is contacted but refuses to take an observer.

A. Are you already calculating neresponse and refusal rates?

a2ai0 NBALRYRSY(#&d +FyasSNBR deS4¢ OPKkHMO

' yag SNER aICESEéandoQOM Hlid inab respond to the question. Comments
include:

1 Most respondents report that they calculate noesponses and refusals. Some
respondents dotiin some areas and/or for some part of their sampling
programme.

1 There is a need to have standard protocols to enable comparable estimates
across the region.
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1 A few respondents report that they do not calculate A@sponses and
refusals.

In conclusion, rost institutes and MS are calculating nmesponses and refusals, at
least to some extent. One respondent highligtitthe need for standard protocols
enabling comparisons between institutes and MS within a region. A few institutes or
MS, primarily in théBaltic region, do not calculate neasponses and refusals.

B. If you are not collecting nomesponse and refusal data, do you think it will be

possible to collect this information?
Most respondents did not answer the question (12/21) as they presentlgalliecting non
NBalLl2yasS IyR NBTdzal f RFEGF @ ¢tKS 20GKSNJ NBaLkR,
(1/21). Comments include:

1 Very time consuming

1 Problems foreseen in case of small scale fisheries

In conclusion institutes and MS that presently are notemtihg data on nosiesponses and
refusals find it will be possible to do so.

8. Regional sampling designs are likely to assume that individual countries will include the
landings of all flag vessels into their country in theirstiore sampling plan.

A. Do you envisage any problems with sampling the landings of foreign vessels?

wSalLR2yRSyida IyagSNBR GLINIGfteégd OMMKHMOZ dAY:
respondents (including ICES and COM) did not ang€eenments include:

1 Normally these landings are notrqressed in the same way as national
landings. When and if the landings are processed or presented for sale in the
same way as national landings then they could be included in the same
selection process.

1 Access to the fish for sampling (i.e., bureaucracyl germits); orshore
sampling tends to be on a voluntary basis from the point of view of the
fishermen. Access to foreign vessels needs to be administratively and legally
regulated to avoid refusals from foreign flag vessels.

9 Access to the fish for sampdj; landings are often going straight in the back of a
lorry to be transported back to the flag country for sale.

1 No problems when the flag vessels landed in the harbour. Problems occur
when the landing arrives by trucks from other countries. In these ase
sometimes trips and vessels are very difficult to identify because trips and
different vessels landings are mixed together.

9 Tracking of landings transported by trucks is essential. A system identifying the
trips that the different landings (logbooks) asdles (sales notes) belong to,
would be very useful.

1 Some organisational change will be needed to ensure that all Marine Labs have
direct access to the appropriate transversal (logbooks and sales slips) data.
Care needs to be taken at this point that sumh approach is supported by
legislation
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1 A difficulty occurs when landings are not complete trips but partial. Landings

can be sold partially in different countries and harbours.

It is not known in advance if, when and where such landings may take place.

Sampling of foreign vessels requires an effective regional data management

(implemented regional database).

9 Limited sampling resources of a MS could make complying with regional
sampling designs not always possible.

= =4

In conclusion, most respondents foreseifaetent problems related to sampling of foreign
vessels. The main problem seems to be robust access to fish. Reasons for problems with
access to fish are both administrative (permits to sample the fish) and logistical (fish rapidly
transported to trucks oprocessed in different ways compared to national landings). Rapid
transport of fish from the landing site for sale in other countries (e.g., flag country) are
highlighted as an issue by several respondents. When landings are processed and
presented for ale in the same way as in the landing country it seems the actual sampling
does not constitute a major problem. A second problem is access for the sampling country
to relevant information in logbooks and sales slips. A third problem is that sampling of
foreign landings requires effective regional data management for sauplee processed

and raised properly. A fourth problens limited sampling resources within the MS. In
summary, issues related to the sampling of foreign vessels need more attention, in
particular if they are to be part of integrated regional sampling plans. Care needs to be
takenwith regardto the legalaspects(e.g., access to transversal data) as waddicated
procedures might need to be developed.

9. The sampling of commerciadarine fisheriesat a regional level, using stratified designs and
employing probabilistic selection methods, will require the adoption of comprotocols for
the selection of sampling units and the collection of biological information. Such protocols
shauld contain specific details and references to enable anybody to find all the information
required to correctly collect the data required.

A. Do you envisage a problem with moving towards regionally defined data collection
protocols?
Respondents answerely 2 ¢ O MOKHMU Y a@Sa¢ O60KHMO YR &L N
(including ICES and COM) did not ansvEmments were similar between respondents
regardless of answer and include

9 The caveat is that regional protocols have to be implementable at raltienel, if
they are too prescriptive and inappropriate it will not work.

1 It will only be completely adopted if it does not jeopardise data collected in support
of national or regional policy objectives. It is important to make sure that data
collection pogrammes and objectives are complementary; otherwise the process
will be counterproductive with increased cost and decreased efficiency

1 The regionally defined data collection protocols have to improve current MS
protocols

In conclusionrespondentsare positive to regionally defined data collection protocals

long as they are flexible enough to enable MS and institutes to sample for its own needs
(for example comply with national end users requiremgnihey also need to improve the
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present nationalprotocols. It is important to make sure that regional and national data
collection programmes and objectives are complementary.

10. The development of regional sampling plans as proposed byish®iproject involves the
simulation testing of sampling designs prior to their implication in practice. This requires the
short-term sharing of anonymised trlgvel logbook and sales data and sampling data solely
for this purpose. In thdishPiproject thiswas achieved through a carefully worded data
sharing agreement specifying the use of the data, the timeframe over which it could be used,
and a passworgrotected website.

A. Do you envisage a problem of the shetérm sharing of triplevel and sampling daté
appropriate datasharing and security agreements and are put in place?
wSalLR2yRSyia yasSNBR ay2é OMHKHMOZX GLI NIf @&¢é
institute did not answerComments include

1 Involved in thdfishPiproject and this system workedeA.

1 For several respondents the short term sharing of-teipel data is dependent
on authorizatiorby national administrations

i Possible as long as confidentialisrensured and that there are appropriate
safeguards to ensure information cannot be ugeddentify people or/legal
entities.

1 Provision of trip level transversal data goes beyond what is envisaged in the
DCF legislation. No problem in principle in supplying data at this level but
protocols for data protection would need to go some way beayan data
sharing agreement and password protected website. Protocols already exist
under the European Statistical System. There is also a raft of relevant EU
legislation in this area that should be referred to.

1 No problem to share biological information

ICES comments that it haxperience with obtaining some of these types of data via its
Data calls in connection with fisheries and environmental management questions
posed by clients of advice. With appropriate measures it agtieat there should not

be a problem with the short term sharing of these data.

Overall, several of the respondents that answered that they do not envisage problems
with shortterm sharing of trip level data (provided proper datharing and security
agreements in place) have ngrovided comments. These respamts were also
partners in thefishPiproject and it is interpreted thiathe system used ifishPihas
worked satisfactory. Sheterm sharing of trip level data is for some respondents
dependent on national authorities vith might create problems in some cases. One
respondent highlightghat provision of trip level transversal data goes beyond the
envisaged in the DCF legislation. Protocols for data protection might need to go some
way beyond a data sharing agreement araksgword protected website. Protocols
already exist under the European Statistical System.

11. Regional databases (RDBs), in which all regional fisheries dependent data are stored in
common formats are presently used for coordination purposes by the Rdd@o@dination
Meetings. The RDB has considerable potential to support Member States in evaluating the
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quality of data, and the generation of estimates from biological data needed by end users.
This would allow for consistent and transparent responsesata d¢alls and other types of
reporting.

A. Do you support the idea of providing data to the RDB for multiple purposes linked to
the DCF requirements (regional coordination and cooperation, quality assurance,
production of annual reports, production of estiates for stock assessment)?
wSalLR2yRSyida yagSNBR deé Sarnentsintludet M0 2 NJ & LI NI f

1 A RDB is a prerequisite for regional coordination and cooperation, clear
difficulties to see either the implementation of a regional plan or bemefits
of such a plan without the use of a multipurpose RDB
9 This is of greater benefit to data collectors and ers#rs than allocating
resources to harmonize detailed sampling designs and generating generic
protocols. Significant cost saving associatgth having a functional regional
database where endsers can access data and remove the need for specific
data calls/requests
This must be done through agreements preserving the relevant commitments
Considerable MS specific expert input is likely ¢ogbrequirement to produce
estimates for stock assessments. Blind assessments without regard to the
implications of data subsets are -dltlvised. Estimates are national
responsibilities.
1 Subject to seeking approval from data owners/relevant experts in eask
that the data are fit for the purpose they are being used for
1 Important not to forget that a RDB has been agreed and is in use only in the
North Atlantic, North Sea and the Baltic. To date, no RDB has been agreed for
the Mediterranean or other aredRFMOs

= =

ICES fully supports an RBD with multiple purposes and made the following comment

aL/ 9{ K2ada GKS wS3IA2ylf 5F0F.FaSY w5.3X gKA
North Sea and North Atlantic. The ICES Council agreed to fund further develogiment

the regional database in 2016. The developments focus on harmonisation and
standardisation of code lists, sotg important issues and considering new catch
OFGS3aA2NASAE NBadzZ GAy3a FNBY tFyRAYy3 20f A3 GA2Y

COM makes the following comment; It could be @d idea to have a regional
database holding primary sampling data which is assembled on a confidential basis in
order to implement cros$/4S interpolation procedures, and derive interpolated values
for various parameters for negampled or undesampled uiits. Such a database could

be used to create databases of interpolated or fitted data which could be returned to
each Member State. The regional database of primary data would then be destroyed
(though the interpolation or fitting procedure would be docunted). Member States
would then be able to supply to engsers, on request, aggregated data which includes
the interpolated values to replace missing observations. This could be done for any
requested aggregation level, with no manual intervention on thatad and still
producing consistent results across all aggregations requested. If necessary, regional
databases holding data at an agreed level of aggregation could also be maintained for
certain standard assessment tasks.

In conclusion, there is a strosgipport from the respondents on the implementation of
a multipurpose regional database. Some respondents see the RDB as a prerequisite
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for regional sampling plan&ignificant cost saving associated with having a functional
regional database where engkers can access data and remove the need for specific
data calls/requests are also highlighted. A concern expressed by some respondents is
the need for input from national experts when preparing estimates for stock
assessment as local knowledge is requifedd estimates responsibility of individual
labs). Use of the RDB for regional cooperation, quality assurance and production of
annual reports is not considered problematic.

12. The use of probabilipased sampling schemes will require the additional cttacand
provision of information not currently required to be reported as part of the DCF, for example
information on sampling events, sampling probabilities, the strata to which sampling units
belong, and stratum sizes. This information would have tanbkided in national data bases
so that it can be transferred to the regional data base.

A. Do you envisage a problem in adapting your national database to the requirements
of a probability-based sampling scheme?
wSalLR2yRSyiGa | yasgSNBRk id NENIREE DYK HMUOKEH My R €/
not answer.Comments include

Changes to national database are extremely time consuming and complicated
Overall, the adaptations should be technically feasible. The requirements might
be considered case by case tefine relevant supplementary tasks and
associated costs

1 Adapting the national database requires time and funding. A thorough
sampling scheme needs to be established and agreed upon prior major changes
are made to the databases

T {2YS NBAaLRY ReS yhdva eecerfly lbekndodr &re presently being
updated to enable recording of information needed for probability based
sampling (at least in ICES regions).

1 There are difficulties with the integration of different data sources that are
used in the decision aking process as part of the sampling design. E.g. when
the sampling design is based on log book data, linking sampling trips with log
book data can be problematic.

f ¢KS AYO2NILIRNI GA2Y 2F aySININBFE GAYS RIG
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The extent of envisagk problems adapting national databases to requirements of
probability-based sampling schemes, differ between respondents. Some respondents have
already adapted their databases or are on the way to adapt them while others have not.
Adaptation requires timend funding. A clear view on the requirements is needed before
some respondents are willing to adapt their databases.

13. The move to a regional sampling design allows for quality assurance at a regional level, using
consistent methods applied across natiodata sets. In particular it would allow estimates of
the age and length composition of catches, and the quantities discarded, to be calculated at a
regional level using estimators appropriate to the sampling protocols employed. At present
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national estima¢s are derived independently which makes objective assessment of the
appropriateness of such methods difficult.

A. Do you support the development of the current RDB to include regional quality
assurance checks?

Respondents are positive to develop the cur&DB to include regional quality assurance
OKSOl1a la GKSe | yag SN aGoSraehtsiocmdpk H MO 2 NJ & LI NI f

9 Initiative fully supported, it is long overdue. The management of regional fisheries
has to be based on the use of correct estimated guoality assured data.

1 Regional data quality may be useful but national expertise has to be included

1 There may be no benefits for local (G2/G3) stocks.

ICES fully support the concept of an RDB that includes the necessary detail data and tools

for an adequate data quality evaluation. The RDB hosted by ICES allows several quality

checks but more and regional checks would increase the overall data quality.

In conclusion, there is strong consensus among the respondents on the need to develop
the RDB toriclude regional quality assurance checks. National expertise should be included
in the development.

B. Do you support the development of the current RDB to include the appropriate
statistical estimation at a regional level?

Respondents are positive to tlikevelopment of the current RDB to include appropriate
aldlGAadAOrt SadAYFdAz2zy LINRPOSRdAzZNBa G NBIA2)
GLI NIfe&éd OpKHMO P / h aCoRhddts Wicdude I YA 6 SNJ GKS | dz
9 This should be considered as application casefprocedures defined at the
global EU level.
9 It is a prerequisite for ensuring transparency and standardisation. If further
development with the RDB is to take place this will need extra funding.
However, the impression that this will be a cost effectimethod in the long
run.
Especially for G1 species
Need to have complete confidence in the methodology used, and do not see
that this can be done without considerable input of national experts into that
process.
1 Considerable MS specific expert input iglijkto be a requirement to produce
estimates to stock assessmentastitutes involved in sampling are the ones
who better know the fisheries they are targeting, and potential implementation
problems encountered.

= =

ICES fully support the concept of an RB& includes the necessary detail data and tools
for an adequate data quality evaluation. The RDB hosted by ICES allows several quality
checks but more and regional checks would increase the overall data quality
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In conclusion, there is consensus among tespondents to develop the RDB to include
appropriate statistical estimation procedures at the regional level. However, respondents
also highlight that theyeed to have complete confidence in the methodology used, and do
not see that this can be done withit considerable input of national experts into that
process.National expert input is likely to be a requirement to produce estimates to stock
assessments dsstitutes involved in sampling are the ones who better know the fisheries
they are targeting awell as potential implementation problems encountered.

14. fishPihas developed scripts based on the statistical environment "R" to be used for quality
checking and validating sampled national and regional data.

A. Do you currently have the expertise in "R" to run quality checks developetisiPi
and to interpret the outputs?
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use it commonly.

1 Experts able to work with such programs but we do not have practical
experience witlfishPE a2 ¢S g2 dzf R | LILIHCOK ¢4 LINSENGBF dzii A 2 Y |

1 Regular training is also recommended in order to ensure that expertise is
improved and maintained in the institutes

1 Routine controls should be implementable through uB@ndly interfaces.

f 2LISR 0O2YLISI

ICES has the expertise in house and in its networlttitze the scripts developed by
fishPi While a workable script, in whatever language, is important at the
implementation level, ICES would stress that adequate documentation of the quality
checking and validation is equally important to the end userSI€&e the possibility to

run R scripts as an important part of the continuing development of the methods in the
RDB. The aim is to include approved R scripts into the RDB, so the methods used are
standardized, approved and version controlled. The methodselbped should be
documented and tested and finally approved by a group of statistical methods experts,
e.g. WGCATCH before implemented in the RDB.

In conclusion, all responding institutes and MS have expertise to run and interpret scripts
developed in tle statistical environment R. However, respondents that were not partners

in fishPihave difficulties to assess if they can interpret the scripts developed within this
specific project. ICES stress that proper documentation of the quality checking and
validation routines is important to the end user. ICES see the possibility to run R scripts as
an important part of the continuing development of the methods in the RDB. The
methods developed should be documented and tested and finally approved by a group of
statistical methods experts, e.g. WGCATCH before implemented in the RDB.

15. A stronger emphasis on ecosystem data, in particular, data eoatmhes of protected,
endangered and threatened species (PETS) and data on stomach contents, is foreseen in the
future data collection regulation. Th&shPiproject has been working to identify ender
needs for this data and has been elaborating on potential future sampling plans.
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A. Do you think that sampling for PETS and stomachs can be conducted with your
availableresources or will it require additional resources?
wSalLR2yRSyidta FFyasgSNBR GLI NLGfe&égd OMAnKHMOX Gy2
respondents comment that they foresee needs for additional resources for sampling of
stomachs and/or PETS. The answer is niigsly dependent on if the respondent
answered the first or second part of the question. COM and ICES did not answer.
Comments include

1 Several respondents argue additional resources needed to sample PETS and/or
stomachs.

1 Dependent on whether PETS information is collected as an integrated part of
the data collection for the CFP. Several respondents are already sampling PETS
within present atsea sampling programme. If special data collection schemes
for PETS are needed imdition to the CFP data collection, they will require
additional resources.

1 Stomach sampling and analysis is presently not conducted in several of the

responding institutes or MS and will require additional resources.

Stomach analysis involves far morsoarces than sampling

If stomach sampling is at a limited level (limited number of species and it is not

carried out annually) it can be carried out within the available resources. Any

larger stomach sampling programme needs additional funding.

9 Strict, pe-defined enduser needs and use (!) are a pexjuisite for starting
stomach collection and analysis

1 It will be necessary in a first stage to confirm the priority level of PETS and
stomach contents sampling.

= =4

ICES support this initiative which among atheupports the ICES Working Group on
Bycatch (WGBYC). Moves to integrate monitoring of the bycatch of protected species in
all EU waters within the Data Collection Framework will require significant adjustments
from those used to monitor commercial fistydatch. Specificallgesigned monitoring
schemes (including dedicated observers or Remote Electronic Monitoring) are required
if good estimates of protected species bycatch are required.

In conclusion, most respondents agree that additional resources naeded for
sampling (and analysis) of PETS and stomachs. The amount of additional resources is
dependent on the level of ambition within the sampling programmes. Priority levels
need to be discussed and ender needs clearly defined.

B. Is there appropriateaccess to fishing vessels to sample-tgtch of PETs species? (The
bycatch of these species can be a sensitive issue and refusal to collect data on these
species on commercial vessels is quite common).
wSaLR2YyRSyida FyagSNBR daLJ NMIf &g/2eO0MOMKMMD © G &
respondents, including COM and ICES did not answer. Comments include:
1 There are problems to sample, using observerdoard in someanmétiers/fisheries.
1 We have observers on board some fisheries wherés mandatory to collect

information on bycatch of PETS and also CCTYV installed. As it is mandatory and
beneficial for them, in these cases we don’t have important problems.
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1 The introduction of PETS data in the new DC MAP, will imply new fisheries to
sample and in some cases sifiecmonitoring for PETS that would probably result
in difficulties to go orboard and increase refusal rate.
f ¢KSNE Aa &a42YS WNHzY2dzNR 2F NBFdalfta a |
spread.
1 Vessel accedsgood at this point in time, but in generakpected to change across
the EU fleet with the introduction of the landings obligation
I Sampling design and stratification has been designed for sampling commercial
species and it does not allow the adequate quantification/sampling of the bycatch
of PETspecies. Passive gears are prime candidates for bycatches of PETS, not
LINBaSyidte AyOf dzRSR -samplingiogrédnmeB a L2y RSy i Qa &S
1 In many cases byatch of PETs species occurs in the small scale fishery fishing close
to shore. This might imply smaléessels need to be sampled and risk of lack of
space for observers. Alternative ways to do PETS sampling might be needed.

In conclusion respondents foresee (or have experiengesarhe problems with access to
vessels for PETS sampling. Foreseen probleesaronly related to potential refusals but

also, in several cases, associated with the fact that bycatches of PETS are believed to occur
in parts of the fleet whichare presently not sampled extensively in the s&ampling
programmes. A particular issumight be lack of space for observers on small vessels.
Alternative sampling approaches might be needed.

C. Is there stomach content analysis expertise and resources available in your
institution?
wSaLRYyRSY(a I yas SNEBR G LI NI £ & ¢ 3/219. vThaneed M U X ae
respondents, including COM and ICES did not answer. Comments include:

1 Expertise available but the resources are limited and is not available for all
fisheries/areas

1 There are experts but if the collection of this data means a big increase in
analysis, more experts will be needed. Nowadays these experts work for
specific project but not as a routine data collection programme on stomach
content

1 Dependent on trophic level of analysis (e.g. stomach in stomach) but in general

the expertises available

Some expertise, even though stomachs are not analysed on a routine basis.

With regional training workshops the relevant expertise could be established

reasonably quickly

=a =

ICES host a database on stomach content.
In conclusion, there is expése available in some institutes and MS. However, resources
are lacking as stomach analysis is not part of the present regular sampling programmes.

Several respondents express that they have limited expertise so stomach analysis is not
done on a routinéasis.Training workshops might improve the situation.

D. Is there PETS identification expertise available in your institution?
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the question. Comments include:

Expertiseavailable but the resources are limited

Bycatches are recorded according to supplied species lists, though the emphasis is
generally on marine mammals, larger fish, and odd things. It would be fair to say
that our atsea observers are less adept at retiog seabirds.

1 For some taxa

1 Some training may be needed for observers

T
T

In conclusion, all respondents answer that they have or partly have the relevant expertise
for PETS identification. However, in some cases resources are limited. Some respondents
indicate that might be a difference between taxa. Some respondents highlight that training
might be needed for observers.

Summary of results

All results are summarized ifgEre 1.

Summary of responses

Agreement with overall concept of regional sampling plans - Q1-A i I

Benefits expected from regional sampling plans -Q1-8 | | |

Would there be risks in shifting to regional plans -Q1-C | | | |

Regional plans are improving quality & cost effectiveness - Q1-D i |

Possibility to dedicate national expert time to regional sampling design - Q2-A | I | |

Flexibility to adapt national sampling plan-Q3 | |

Flexibility to include regional elements in National sampling plans - Q4 | I

Agreement on the fishPi approach-Q5 | I

Anticipation of problems when shifting to random sampling design - Q6-A | |

Using random selection today for shore sampling-Q6-B | |

Already estimating non response rate - Q7-A

I
I
Using random selection today for at-sea sampling-Q6-C | I | | I
|
|

Capacity in collectig refusal rate -Q7-B | |

Anticipation of problems for sampling foreign vessels - Q8 { I | |

Anticipation of problems when adopting regis defined i -Q9 § I | |

Anticipation of problems for sharing trip level data- Q10 | | | |

Support to providing data to RDB - Q11 : | |

Anticipation of problems in adapting national database to the requirement of random sampling-Q12 | | | |

Support of the RDB and Quality checks - Q13-A & | |

Support of the RDB and statistical tools - Q13-B |

Availability of expertise inR-Q14 | |

Abilityto conduct PET sampling & stomach contents -Q16-A | [ I [

Accessibility of vessels for sampling PETS-Q15-8 | | | |

Availability of stomach content expertise - Q15-C [ | | |

ity of PET identiication expertise - Q15-D | [ [ |

O Yes O Partly 3 No O Unanswered

Figure 1 Showing asummary of responses on tHshPiquestionnaireon views and kexpspects of
NEIA2yFf alYLXAy3d LXIFyad .fdzS ré¢esSass eSttz2olréyz2¢
GKIFG F2N) a2YS ljdzSadAizya oc!s ys oI mMnI MHO I+ NB
guestionnaire

87



A positiveness index was constructiexdget a better overview on the level of agreement as

a2YS ljdSaitAaz2ya oSNB F2N¥dzZ SR & R2 @&2dz I ANBS
GR2 @&2dz aSS | LINRBOGEfSY GAGKX oy2ndexwecowi® aAiGA DS
0KS LRaAGADBS FYyasSNAOD I aeSa¢ 62N ay2¢ Ay (K

points while a partly get 0,5. Nonanswers are deducted from the analysis. Results are
then normalized to the maximum possible amount of scooenfs given the number of
answers for each question. This implies that the maximum score a question can get is 1.
The positiveness index is presented in figure 2. The positiveness index varied between 0.93
and 0.45 for different questions. Out of the totafl 25 questions10 gt a higher score than

0.8 while 3 got a lower score than 0.5. Questions thatt ljgh scores (and respondents
replied positivdy to) were for regional sampling plans to include national requirements as
well as regional (Q4), suppofor the RDB (Q11, Q13A, Q13B), agreement of overall
concept of regional sampling plans (Q1A) and availability within institutes and MS of
SELISNIAAS Ay awé oblowmscared(issuedzBat ieApPndents drk hoje 3
concerned aboutyvere risks asociated to the shift towards regional sampling plans (Q1C),
ability to perform PETS and stomach content sampling without additional resources (Q15A)
and adoption of random selection protocols (Q6A). The postitiveness index is presented in
figure 2 anda ranking of positive refgsto the different questions in figure 3.

Positiveness index

Agreement with overall concept of regional sampling plans - Q1-A

Benefits expected from regional sampling plans - Q1-B

Anticipation of shifting to regional plans without risks - Q1-C

Regional plans are improving quality & cost effectiveness - Q1-D

Possibility to dedicate national expert time to regional sampling design - Q2-A

Flexibility to adapt national sampling plan - Q3

Flexibility to include regional elements in National sampling plans - Q4

Agreement on the fishPi approach - Q5

Anticipation of shifting to random sampling design without issues - Q6-A

Using random selection today for shore sampling - Q6-B

Using random selection today for at-sea sampling - Q6-C

Already estimating non response rate - Q7-A

Possibility to sample foreign vessels without problems - Q8

Moving toward regionally defined protocols without problems - Q9

Agreement on sharing trip level data - Q10

Support to providing data to RDB - Q11

Adapting national database to the requirement of random sampling - Q12

Support of the RDB and Quality checks - Q13-A

Support of the RDB and statistical tools - Q13-B

Availability of expertise in R - Q14

Ability to conduct PET sampling & stomach contents - Q15-A

Accessibility of vessels for sampling PETS - Q15-B

Availability of stomach content expertise - Q15-C

|
|
|
|
|
|
|
|
|
|
|
|
Capacity in collectig refusal rate - Q7-B |
|
|
|
|
|
|
|
|
|
|
|
|

Availability of PET identification expertise - Q15-D

00
02
04
08
08
1.0

Figure 2 Showing positive replies for théshPiquestions in thedishPiguestionnaire.The maximum score a
guestion can get is 1.
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Positiveness index

Flexibility to include regional elements in National sampling plans - Q4

Support of the RDB and Quality checks - Q13-A

Capacity in collectig refusal rate - Q7-B
Agreement with overall concept of regional sampling plans - Q1-A

Benefits expected from regional sampling plans - Q1-B

Support of the RDB and statistical tools - Q13-B

Regional plans are improving quality & cost effectiveness - Q1-D

Availability of PET identification expertise - Q15-D

Moving toward regionally defined protocols without problems - Q9
Agreement on sharing trip level data - Q10

Using random selection today for at-sea sampling - Q6-C

Possibility to dedicate national expert time to regional sampling design - Q2-A
Flexibility to adapt national sampling plan - Q3

Already estimating non response rate - Q7-A

Accessibility of vessels for sampling PETS - Q15-B

Adapting national database to the requirement of random sampling - Q12
Possibility to sample foreign vessels without problems - Q8

Availability of stomach content expertise - Q15-C

Using random selection today for shore sampling - Q6-B

Anticipation of shifting to random sampling design without issues - Q6-A
Ability to conduct PET sampling & stomach contents - Q15-A l
Anticipation of shifting to regional plans without risks - Q1-C |

Availability of expertise in R - Q14

Support to providing data to RDB - Q11

Agreement on the fishPi approach - Q5

0.0
02

04

06

e L EE R LR e

10

Figure 3 Showing positive replies for théishPiquestions in thdishPiquestionnaire ordered by the degree of
positivenessThe maximum score a question can getis 1.

4 General conclusions

There is a strong support and consensus among the responding institutes and MS on the general
concepts of regiorlasampling plans. Such plans are considered the best approadnpimve
quality of data and the costffectiveness of current nationgbampling plans.

An area where there appears to be some disagreemsg@iround how much integration plans
would require between regions. One respondent argu¢hat regional approaches should be
integrated at EWevel where possible while anotheoudnd it essential to develop elements of a

LX 'y @AFof S

There is a stmg consensus on the need to include elements addressing specific national
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requirements or objectives within the national plans even if the overall design is reglonsil.
important to make sure that regional and national data collection plans and obgsctare
complementaryThis is a preequisite for several respondents.
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Respondents do foresee potential risks associated to the development and implementation of
regional plans. One perceived risk is different implementation spéedlifferent MS with MS
sampling becoming dependant on sampling carried out by other MS. Anothepdkety is
reallocation of sample obligations between MS as this has implications for utilization of funds.
Finally, respondents highligtd the need to exfore the administrative side of regional plans as
success will depend on how well MS, the Commission anelsars work together. Risks identified
need to be addressed satisfactorily in wqnlans aml during the development phase.

Respondents are, to somextent, willing to adapt their sampling commitments to meet regional
objectives in regional plans. There are however limitations. A key issue is the need that sampling
plans meet national requirements as well. Another issue is budget constraints, nes@dhdents

have flexibility in their budgets to meet increased sampling commitments. Some respondents do
not want to decrease their level of sampling. One respondent is not comfortable with leaving all
decisions onampling commitments to the RCG.

Thereis a substantial amount of expertise, within key areas for development of regional plans,
available at the institutes and MS. There is a willingness to make expertise available for
development and implementation of regional plans but sometimes condgainchas resources

and available st&time is limited.

Respondents agree with the general approach to move towardbability-based sampling plans

and probabilistic selection methods. How these types of plans will work in practice needs however
be more thoroughly considered. Foreseen or experienced problems include access to vessels
(willingness of fishermen to take observers) or catches at landing sites but also difficulties to
control randomness within onshore sampling programmes. Some respondeisghi the risk of
random selection protocols to be less time efficient. Most respondents have already, at least partly,
implemented random selection procedures. Some respondents sample in a psgudiom or
opportunistic way. Most institutes and MS agelculating norresponses and refusals, at least to
some extent. One respondent highligiaktthe need for standard protocols enabling comparisons
between institutes and MS within a region. A few institutes or MS, do not cadqutettresponses

and refusaldut find it possible to do so.

Most respondents foresee different problems related to the sampling of foreign vessels. The main
problem seems to be robust access to fish. Reasons for problems with access to fish are both
administrative (permits to sampléne fish) and logistical (fish rapidly transported to trucks). A
second problem is access for the sampling country to relevant information in logbooks and sales
slips. A third problem is that sampling of foreign landings requires effective regional data
management for sampketo be processed and raised properly. In summary, issues related to
sampling of foreign vessels need more attention and dedicated actions.

Most respondents do not envisage probleiins the short-term sharing of anonymised trip level
data (provided proper dataharing and security agreements in place) needed for simulation and
design of regional sampling plans. This s@®pletedwithin fishPiand the system seems to have
worked satisfactory. Shoeterm sharing of trip level data i®f some respondents dependent on
national authorities which might create problems in some cases. One respondent higtlight
provision of trip level transversal data goes beyond the envisaged in the DCF legislation.

Thereis a strong consensus and qupt from the institutes and MS on the need for further
development and implementation of a mufiurpose regional database. Some respondents see
the RDB as a prerequisite for regional sampling pl&@igificant cost saving associated with having
a funcional regional database where eners can access data and remove the need for specific
data calls/requests are also highlightesbme respondents stress that national expertise rsed
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be included in the development and implementation of the RDB. Ehigarticularly true for
development of the RDB to include appropriate statistical estimation procedures at the regional
level (estimates for assessment). Respondents highlight that nieegl to have confidence in the
methodology used, and do not see thdti¢ can be done without considerable input of national
experts. There is also a strong consensus on the need to develop the RDB further to include more
quality assurance checks and the production of annual reports.

Institutes and MS were asked to whattent they envisage problems to adapt national databases

to requirements of probabilitpased sampling schemes. Answers differ between respondents.
Some respondents have already adapted their databases or are on the way to adapt them but
others have notAdaptation requires time and funding. A clear view on the requirements is needed
before some respondents are willing to adapt their databases.

Institutes and MS were askdfithey hadexpertise to run and interpret scripts developed in the
statistical enwionment R Jike the ones developed within WP4 fi§hPi In conclusion all responding
institutes and MS do have this type of expertise.

A stronger emphasis on ecosystem data, in particular, data collection -catblges of protected,
endangered and threaned species (PETS) and data on stomach contents, is foreseen in the future
data collection regulation. Such emphasis will imply new sampling commitments and new types of
expertise. Most respondents argue that additional resources will be needed to aartiigse new

types of samplingThe amounts of additional resources are dependent on the level of ambition
within the sampling plans. Priority levels need to be discussed andigzidneeds clearly defined.
Respondents foresee (or have experienced) someblems with access to vessels for PETS
sampling. Foreseen problems are not only related to potential refusals but also, in several cases,
associated with the fact that bycatches of PETS are believed to occur in parts of the fleet which
presentlyare not sanpled extensively in sesampling programmes. A particular issue might be lack

of space for observers on small vessels. Alternative sampling approaches might be n&éded.
respondents answer that they have or partly have (dependent on taxa) the relexpettise for

PETS identification. Some respondents highlight that training might be needed for observers.
Expertise in stomach analysésavailable in some institutes and MS. Resources are however lacking
as stomach analysis is not part of the presentutag sampling programmes. Training workshops
might improve the situation.

ICES is a key ender that will support several aspects of regional sampling plB®ES has
developed several guidelines to improve the quality of data collection. This warkg@ng and

taking place under the remits of the ICES Planning Group on Data Needs for Assessment and Advice
(PGDATA)ICES has several expert group meetings dealing with quality criteria of the data
collection and processing. ICES, also, have a consideratwork of experts that could contribute

to the evaluations of the regional plans. Most of the areas listed in the expertise table are also
areas of priority listed in the ICES Strategic Plan 20148.

ICES fully supports an RBD with multiple purposgES hosts the Regional DataBase, RDB, which
contairs EU data collected from Baltic, North Sea and North Atlantic. The ICES Council agreed to
fund further development of the regional database in 2016. The developments focus on
harmonisation and standardifion of code lists, soirg important issues and considering new
catch categories resulting from landing obligatiol3ES fully supports the concept of an RDB that
includes the necessary detail data and tools for an adequate data quality evaluatiorROBie
already includes several quality checks but more (and more regional) checks would increase the
overall data quality.ICES has the expertise in house and in its network to utilise the scripts
developed byfishPi While a workable script, in whatever umge, is important at the
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implementation level, ICES would stress that adequate documentation of the quality checking and
validation is equally important to the end user. ICES see the possibility to run R scripts as an
important part of the continuing deslopment of the methods in the RDB. The aim is to include
approved R scripts into the RDB, so the methods used are standardised, approved and version
controlled. The methods developed should be documented and tested and finally approved by a
group of statstical methods experts, e.g. WGCATCH before implemented in the RDB.
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Principles in the implementation of a sampling design

1 Introduction

Outlined below are the guiding principles underlying a probability based regional sampling design
for the collection of fisheries data, involving both-shore or atsea sampling programmes. These
principles are based on the standard survey methodologmsdad to make inferences about a
population from a sample of the elements of that population. The implementation of such a design
is set out as a series of steps, and it is assumed that in many regional designs that individual
countries, or scientific inggtitions, are likely to be operating as strata within a regional design. It is
appreciated that in fisheries data collection there are many challenges to the practical
implementation of these statistical principles in the field, but as in any implemematiery effort

should be made to ensure that the sampling protocol is as close to an unbiased probabilistic design
as possible.

Useful texts on sampling include Cochran (1977), Jessen (1978), Kish (1965), Lohr (2010), Thompson
(2012), Sarndadt al (1992. Moser and Kalton (1992) provide a A@chnical appraisal of survey

sampling in a social context, which in many ways is highly applicable to the situation found in
fisheries sampling. Eurostat (2008) have produced Survey Sampling Reference Guiddlities an
European Statistical System Quality Assurance Framework (2015) provides the context in which
many European regional fisheries data collection designs are likely to be operating. Additionally the
Global Adult Tobacco Survey (GATS) manuals provideod grample of the widespread
implementation of a sampling design across diverse sampling strata, where the implementation is

by autonomous institutions but the sampling practices are harmonised to common data collection

and estimation principles. The wod€ ICES expert groups specifically related to sampling design

can be found in ICES reports WKPRECISE (2009), WKMERGE (2010), WKPICS 1 (2011), WKPICS 2
(2012), WKPICS 3 (2013) and foised sampling SGPIDS 1 (2011), SGPIDS 2 (2012), SGPIDS 3
(2013), and tk ongoing work of WGCATCH (2014, 2015). Lumley (2010) demonstrates the use of
0KS GadaNBSeé¢ LI O1F3AS Ay GKS w adFrdAradaort €1 y3adz:

2 Principalsteps in the implmentation of a sampling design

The Spatial, Tempotand Biological Scope of the Population

From the end users perspective, the population of interest is the set of individuals about which
inference is desired. For example, it might be the catch of species of demersal fish in the North Sea.
Hence, in thiscontext, the population will be all of the individuals caught and either landed or
discarded by fishing vessels. For this population, one or more characteristics such as the age,
length, weight, maturity, are required to be estimated.

The study population are those elements of the population which are accessible or otherwise
potentially available to be sampled. For example, while the population of interest may be all fish
caught by national flag vessels, the study population may be subtly different fisingf the EU
national flag fleets landed into ports in EU countries. The landings into non EU countries may be
unavailable for sampling. In this case, the inferences can only be made about tpemuiation of

fish landed in the EU ports unless someuaggtions are made about the fish landed in rRB

ports.
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measurements are made. For example, if information on the age structure of a stock is desired,
then the element is the age of an individual fish. If total weight landed for a species is desired the
element might be a box of sorted fish brought into port by a vessel.

These different facets of the population are important for identifying the accessible anktzeai
elements about which information is desired and obtainable.

Information Requirements

Determine exactly the purpose of the data collection. Is it to provide the age structure of the catch?
Discard weight estimates? Species composition data™&s of the bycatch of marine
mammals? The end users of the information that can be obtained from a sampling design are
critical at this stage. Their input and requirements inform the overall design. For example, are
estimates by gear type or country imgant (e.g. estimates of total catch associated with a
particular métier)? Is the variability over the year important? In addition to the need for estimates
of the desired population metrics, a statement about the achievable or desired precision of those
estimates is also needed. The latter should be clearly related to a realistic assessment of the
resources (person time) and finances available, and is likely to require discussion with thgeend
Schemes that are designed to address clearly definedireapents within clear budgets are far
more likely to provide good estimates than schemes whose aims are poorly defined and
inadequately funded.

The Sampling Frame

The sampling frame is the list of all elements that completely encompass the accessible component
of the population. It is through this sampling frame that we gain access to the population and the
list that is used when probabilistically selecting whichngnts in the population to sample. In
most instances involving catch sampling over the course of a year (bethaadnd orshore) a
precise sampling frame does not exist a priori; the actual dates and locations of the landings by
individual vessels, anthe number and activity of vessels operatingsad over the coming year is

not known before they occur. For practical purposes however the sampling frames can be based on
flradg eSIFENRa t230221a&a YR alftSa y2iandtthRierdporal | y R
pattern of fishing activities for the coming year will be broadly similar to that of the preceding year.
Depending on the sampling scheme different sampling frames will be used to encompass different
fractions of the population; oshore sampling frames are typically lists of ports, markets and
processors where landings can be accessedgatsampling frames are lists of vessels where the
whole catch can be accessed. As much associated information as is possible can be obtained about
the sampling elements in order to inform the stratification, likely clustering, multistage sampling,
and similar needed to effectively obtain access to the ultimate sampling elements. This provides
important information too about the suitability as samplirmghtions.

A sampling frame for small scale or recreational fisheries may not readily exist and will often have
to be compiled from expert knowledge, or through the utilisation of publically available contact
information available, e.g. general househddrveys, angling club membership records, lists of
holiday lodges, phone records, electoral registers etc.

The sampling frame was described above as that part of the population that is accessible and which

can be listed for possible selection in a sam@een when a sampling unit is identifiable it might
y20 0S5 -réoaf-SELdE SC 2 NJ -Shere ¥ahdbliSy>soni® paxtd ndighit consign all landings
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directly to a market and so there is no opportunity for sampling; some processors may simply not
allow acces. For atsea sampling some vessels will be unsuitable for carrying observers. These
elements need to be retained in the sampling frame but will not be part of the sampling design and
any data manipulations should include recognition of the effect of teatusion from sampling.

Sampling Design

The most common and cosffective sampling design for catch sampling is a rstdtge stratified
random sampling design. Here the population is first divided into-ow@rlapping subgroups,
called strata. Witm each stratum, a mukstage design is usually implemented as this approach
recognizes and uses the nested structure of the elements that compose the population.

Stratification

Most fisheries sampling designs will be stratified. This involves splitimgntire sampling frame

into a number of noroverlapping groups, the sampling elements of which constitute a unique
subset of the sampling frame. Hence every sampling element should be included in a sampling
stratum, and no sampling element should bediin more than one stratum. It is important that

the sampling stratum to which a sampling element belongs is clearly and unambiguously
recognisable at the time of sampling.

The sampling strata can be used to group the more homogeneous elementse¢ogetha means of
AYONBFaAy3d (GKS LINBOAaA2Yy 2F |+ TFAYILEt SadAvYlras
commonly however in fisheries sampling stratification is used as a means of meeting logistical
demands of the implementation of the sanmgy design. These two purposes may or may not align.

For example, if stratification is based on geographic regions, such as might occur if a single sampler
is allocated to a set of spatially contiguous ports, this may meet the requirements for logistical
efficiency but may or may not group ports with similar characteristics. Care should be taken to
consider whether logistical stratification is actually necessary, and the effect it has on the estimates
should be checked, for example by using simulation ssith compare different sampling designs.

The use of sampling strata enables sampling effort to be directed disproportionagdlyeen
different strata, but each sampling unitithin a stratum should, with a random selection design,
have the same chana# being selected.

It should be noted that when stratifying in order to associate like elements with like within each
stratum, there should be relatively few strata within a population. If too many strata are identified
and the total available sample sizs limited, then each stratum may have so few samples that the
standard error of the stratuntevel estimates are so large as to completely negate the advantage of
stratifying elements into homogeneous groupings. When stratifying for logistical purpibees,
number of strata is determined by the optimal allocation of resources in order to ensure good
coverage of the population. The perceived benefits of this kind of stratification should be carefully
assessed. Of course there is still the need to ensuae the number of strata is not so large as to
reduce the sample sizes in each stratum to levels that would not allow precise estimation of the
guantities of interest.

Multistage cluster sampling

For most if not all fisheries survey sampling multistaggrarchical cluster sampling will be involved

in the selection of the actual fish or shellfish to measure. Cluster sampling is where the elements in
the population are presented in distinct groups, such as vessels at a port, or fish within a basket,
anda number of these can be sampled at the same time. In fisheries it is generally the case that the
elements in these clusters are more similar to each other, than to sampling elements in the

97

ol



population as a whole. Mulstage sampling is where there is asting of clusters in a hierarchical
fashion, so that each level in the nested hierarchy has to be sampled in a sequential order, e.g.
hauls within a trip, baskets from a haul, fish within a basket. The hierarchy and the clustering is
often the result of tle working practices of the industry and is thus determined by the exact
situations encountered at the time of sampling.

Sampling hierarchy

¢CKS LINAYFNE al YLt Ay3 dzyaAta ot{! Qav INB TFANROG f°¢
available to be seleet. In the case of fisheries sampling, the elements in the sampling frame are

selected over a period of time hence the PSU commonly will be the combination of a sampling

element, say port, and the time interval during when it is selected. It is importahiate a clear

understanding of what the PSU is for each sampling scheme. Fslrava sampling it will generally

be a location (port market or processor) and a day. Feseat sampling it will be vessel and fishing

trip or a trip with a particular startlate, depending exactly on how sampling units are defined and

selected.

Once the PSU is identified, the next step in the process is identifyinglsoients to be selected

for sampling within the PSU. For example the multistage hierarchical clustetisgrfgr onshore

markets on a particular day (the PSU in this example) may involve selecting one or more vessels
fryRAY3 G GKS YINJ S ¢KSasS g2dZ R 6S GKS asSO2yR
a vessel, one or more boxes within the lamgh of a species (the tertiary sampling unit (TSU)), and

finally sampling individual fish within a selected box. Fesegt sampling on a specific fishing trip,

the hierarchical cluster sampling may involve sampling: hauls within a selected trip, bagkéts w

selected hauls, finally individual fish within the selected baskets.

Sampling Effort

Having potentially identified the sampling design to be employed (identification of strata,
identification of sampling units and the hierarchical structuresapling units), the next step is to
determine the amount of sampling that can be performed. This requires working out the allocation
of visits to sampling locations by sampling teams over time (seasonally or annually) depending on
the temporal nature of hie fishing activity at the port or market (PSU). This requires that
development of the sampling design and assessment of the amount of sampling to be performed is
an iterative process. The sampling design is dependent on the resources available, foreeixampl
the first instance the person hours available for sampling, to ensure that what is planned can be
achieved. A typical eehore sampling design will specify the number of visits to specified sampling
sites (ports, markets and/or processors) over a ffgt number of weeks. For @ea sampling the
design will specify the number of trips to be undertaken over a year.

Once the amount of sampling that can be done at the first stage is done, the number of secondary,
tertiary, etc., units that can be sangal is based on similar considerations, for example the amount
of personrhours available for sampling, the amount of time required to fully sample the selected
units, and the timewindow available for sampling.

Selection Protocols

At all the stages of a sampling hierarchy from the PSU down to the individual fish a formalised
selection procedure needs to be set up. Thus whenever the sampling team has to make a choice of
which elements to sample a selection protocol exists to deteendnd record that decision. The
sampling team should not be selecting which samples to measure based on subjective judgements.
These protocols can include printed selection sheets with randomised number strings or electronic
recording devices with randonekection routines. If verifiable methods can be devised, these are
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preferable and offer better guarantee of correct implementation. Selection protocols should be
based on random or systematic random sampling as this ensures that the samples selected are
unbiased and representative of all the possible samples that are available. Probability based
selection also underpins the mathematical theory on which the estimates and measures of variance
are calculated, hence without probability selection there is naakd¢ measure of the variability of

the estimates derived from the samples. That said, random sampling or systematic random
sampling is not always an easy thing to achieve in the field, and the exact protocols adopted will
depend on the specifics of therspling situation. The protocols have to be workable, and suitable
recording sheets need to be researched and tested in the field prior to implementation.

Non-response andRefusals

With formalised sampling protocols and a documented selection processate ghen nog
response rates can be recorded. N@sponse encompasses all the instances where elements that
were selected for sampling did not provide data. The-nesponse rate provides an estimate of the
proportion of the population from which data iscally obtained, and so potentially allows
estimates to be adjusted to reflect the whole population. The extent to which therasponsive
elements in the population differ from those for which data are collected can also be explored to
ascertain whetherthe data collected are biased. The refusal rate is a particular subset of non
response that applies to sampling units that have been contacted and refused to allow data to be
collected. In the fisheries context with-aea sampling the refusal rate proe&la useful measure of

the level of access observers have to the vessels of a fleet. In tis#hae context it can for
example reflect the accessibility of fish on a market. Collecting-rasponse data is both
informative as to the quality of the estimed and facilitates the improvements that can be made to
the operation of sampling schemes.

Inclusion Probabilities and Sample Weights

Each of the stages in this multistage hierarchy will generate an inclusion probability, the probability
of being incluéd in the sample, which at its simplest is the ratio of thelements selected from

the total N available. The inverse of the combined inclusion probabilities over all stages in the
sampling hierarchy generates the sample weight. The sample weight casehdly considered to
represent the total number of individuals in the particular population being sampled that the
measured sample represents and, in order to derive unbiased estimates, the sampling weight must
be correctly calculated. The correct sampleight is thus an integral part of the collected sample
and reflects the circumstances under which the sample was collected.

Estimation

The generation of estimates of population parameters is the whole reason for survey sampling.
Hence the estimation ocess to be used should be determined in association with the design of
the survey so that the sampling design, selection protocols, and data to be collected can be set up
accordingly. The most widely used and versatile desaged estimator for stratiéid probability

based sampling is the Hondthompson estimator (Horvitz & Thompson, 1952). This estimator is
applicable to many, if not all, of the design stages and protocols outlined here that are based on
probability based selection of sampling unitsumley (2010) outlines the use of the Horvitz
¢K2YLAZ2Y SaldAYF{i2NI Ay GKS aqada2NwSeé¢ LI O1+F3IS 27

Ratio Estimators

In situations where N is not known it can be possible to estimate the sampling probability using a
ratio estimator 8 8 SR 2y Iy FdzEAf AFNE QI NARF6fS GKIFG A&
sampled; historically weight has been commonly used in fisheries sampling. However, the choice of
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auxiliary variables is not always straightforward as their relationshif wie variable being
measured needs to be well understood. Inappropriate auxiliary variabées lead to biased
estimates.

Data Recording and Storage

Much fisheries sampling data ends up being archived in electronic databases of one form or
another, ar the critical elements of this process are to ensure that all pertinent data can be stored

in a readily assessable fashion, and that the data model underpinning the data base does not
impose inappropriate restrictions on what data can be recorded, howw #tored, and how it is
accessed. The basic principle of storing raw data as it was collected (and not derived data that has
been calculated) should be adhered to. Another basic aim of all scientific sampling is to faithfully
record the variability that ®ists in the sampled population so, while there are legitimate outlier and
error trapping routines, these should not be so draconian as to violate that principle.

Optimization of Sampling Designs

Optimization of a sampling design has several aspectsiding (1) maximizing the efficiency of the
samplers available for taking the measurements, (2) maximizing the efficiency of the statistical
estimates of the desired parameters, and (3) finally maximizing the usefulness of the information
obtained from thesampling. The sampling designs for fisheries data collection have to be envisaged
to run over the medium to long term in order to provide consistency of data collection and of the
derived estimates. It needs to be remembered that it is difficult to ogersampling schemes that
seek to provide data to meet a wide range of potentially different data needs.

For (1), this may require structuring sampling to minimize travel among PSUs and setting temporal
schedules for visiting PSUs such that samplers are working on a regular schedule. This is often
accomplished by structuring geographical strata so that sarsphee visiting ports on a regular

schedule during the fishing seasons. Visits to sampling locations can be organised in a random or
systematic random way across the time period, and will allow practical and sensible decisions to be

made about the best usef sampling teams and the coverage of the fishing operations. This
NBIljdANSa GKIFIG GKS &GN G o02dzyRIFNASa 6S aSid ol aSR
sampling strata. This may be the number of trips, the landed weight the number of spacidhe

cost of the sampling may also be a consideration.

For (2), the variance of the estimates is related to choice of stratum boundaries and inversely
related to the number of observations taken within each stratum. Adhering to the stratification
principle will ensure lower variance of the estimates but in most instances this is not completely
possible due to the requirements of the availability of samplers and the wide range of likely data
needs. Hence, the number of samples taken within each stidtecomes more important as it is

the main method by which variance can be reduced. The best way to accomplish lower variance is
to allocate sampling effort in such a way that more effort is expended in the strata that are more
variable (for example, porfsarkets that are highly variable is the types and sizes of fish being
landed). The best approach here is to review the results of prior years of sampling to identify those
sampling design aspects and sample sizes that should be modified to increasaajffici

Iltem (3) is more difficult to implement without expert knowledge of the study population(s) and

end user input into the sampling design. Here the statistician designing the study must ensure that

the data requirements of the end users is met or b@met with additional input from other areas.

For example it may involve the collection of additional auxiliary information from the sampling

St SySyita GKIKd ltt2¢a SadAayrLasSa G2 0S IASYSNI GSR ¥
the realisedsampling data.
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Data sharing agreement

Here we reproduce the data sharing agreement which was drawn up by MASTS and circulated to all
project partners to be signed by the heads of the respective scientific institutions and
administrations prior to the request for logbook and sales note dat# dlata sharing agreement

was effective from 19 April 2015. The agreement specified the usage of the data and the protocols
for storage; the latter including a password protected limited access area on the project SharePoint.
The SharePoint was provideg ICES

DATA SHARING AGREBNIE

This Data Sharing Agreement (hereinafter referred todad K $ | 3 Ni& &itéL¢" (Aprib 2015, hereinafter
referred to asithe Effective Date

AMONG:

1. THE UNIVERSITY COURT OF THE UNIVERSITY OF ST,ANDRE@dfe body registered in Scotland
under the registration number SC013538d incorporated by the Universities (Scotland) A889, as
amended by the Universities (Scotland) A&66, and having its principal office at College Gate, North
Street, SAndrews, Fife KY16 9@ W[ SI R t | NI y SN

2. THE SCOTTISH MINISTERS ACTING THROUGH MARINE S@&oiEbs&|DMarine Laboratory, 375
Victoria Road, Aberdeen, Scotland, AB11 9DB

3. THE SECRETARY OHETZOR ENVIRONMENIOD AND RURAL AFF3#Rting throughthe Centre for
Environment, Fisheries and Aquaculture Science (Cefas) Headquarters (@ksjield Road, Lowestoft
Suffolk NR33 OHT, UBefas is an Executive Agency of the UK Government Depargibmita

4. INSTITUTE FRANCAB Dw9 { 9! w/ | RPLQIAT|ON DE IAMER public institute of industrial
and commercial nature (VAT number FR46 330 715 368) Avenue du Général de Gaulle, BP32, Port en
Bessin, France, 14520

5. JOHANN HEINRICH VOMHUNENNSTITUTE, FEDERAESRARCH INSTITUTE RFRAL AREAS,
FORESTRM\D FISHERIEH3undesallee 50, 38116 Braunschweig, Germany Here acting: FHiisgtute
of SeaFisheries, Palmaille 9, 22767 Hamburg, Germany

6. TECHNICAL UNIVERSDRYDENMARKnNker Engelunds Vej 1, Bygning 101A, 2800 Kgs. Lyngby, Denmark.

7. SWEDISKHNIVERSITY OF AGRITURAL SCIENCHSistgatan 5, Lysekil, Sweden;453 30

8. STICHTING DIENST DBDUWKUNDIG ONDERRQd foundation registered in The Netherlands under
the registration number 09098104, and having its principal office at Droevendaadsest WAGENINGEN
6708 PB, The Netherlands.

9. INSTITUTE FOR AGRICULTURAL AND FISHERIES RBSHA&RISH Scientific Institute to the Policy
Domain & ! I NA Odzf i dzNB of! theRFlerish aGo%eMkedtl Burg. van Gansberghelaan 92,
Merelbeke, Belgium, 9820

10. INSTITUTO PORTUGUES MAR E DA ATMOSPERNSTITUTO PUBLICIPMA, I.P.), sede na Rua C ao
Aeroporto, 1749077 Lisboa, Portugal com o registo PT510 265 600.

11. INSTITUTO ESPANOLMEEANOGRARKEO) a public research body, locatat C/ Corazén De Marf
28002, Madrid, Spaijmwith VAThumberESQ2823001I
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12. FUNDACION AZTa nonprofit private foundation, Txatxarramendi ugartea, Z/G, Sukarrieta, Bizkaia,
Spain 48395

13. INTERNATIONACOUNCIL FOR THE BXPATION OF THE SBA intergovernmental marinscience
organization founded in 1902, hosted by the country of Denmark and registered under the registration
number 12063814, and having its principal office at H.C. Andersens Boulevadf] 2853 Copenhagen,
Denmark

hereinafter, jointly or individuallyreferred to asit | NJi2ANSarégE

Relating to the Action entitledStrengthening regional cooperation in the area of fisheries data collection in the
North Sea and Eastern Arctiét shortMARE/2014/1%BndK SNB A Yy I T i S NPrbi&& SNNBR G2 | a a

WHEREAS:
(A) The Parties have all entered into the Consortium Agreement (as defined below) in relation to the Project
(B) In order to carry out the Project, the Parties require to share the Data (as defined below).
(C) The Data (as defined below) is of a disaggregated anddmsmifal nature and so théarties wish to
specify or supplement binding commitments among themselves in addition to the provisions of the
specificGrant Agreemenfas defined in the Consortium Agreement) and the Consortium Agreement (as

defined below).

NOW, THEREFORE, IT IS HEREBY AGREED AS FOLLOWS:

1 Definitions
1.1 The following definitions will apply to this Agreement:

1.1.1 G/ 2y a2 NI A dzy meéadsNiB:SohSoyfiling agreement entered into by the Parties
dated 10 April 2015n relation to the Project ;

1.1.2 & 5 | inkahs all data shared by the Parties under this Agreement as specified in Part 1 of
the Schedule;

1.1.3 a5 S LIS NA 2 y | hears Silermatibniihataelates to individuals where it is not possible
to identify individuals from that information, whether in isoiam or in conjunction with any
other information;

1.1.4 G b 2tySNE 2 y | fmeassl ififérraation that does not relate to people including
information about organisations, resources, projects or information about people that has
been aggregated to a level that istrabout individuals;

1.1.5 G { S OdzNA ineansth Gekudity @olicy as set outRart 2 of the Schedule.

1.2 Any words or phrases with capitalised letters shall have the meaning ascribed to them in thatCiom

Agreement.

13 This Agreement is supplementary toethConsortium Agreement. In the event of a conflict in the

application or interpretation of terms set out in this Agreement and the Consortium Agreement, the
terms of the Consortium Agreement shall take precedence.

2 Data Sharing

2.1 The Parties agree to share the Data as described in Part 1 of the Schedule. .

2.2 The Parties undertake that they will only transfer Depersonalised Data andPBigonal Data under this
Agreement.
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2.3

3.1

4.1

51

6.1

7.1

8.1

9.1

10

10.1

10.2

The Parties undertake that they will only use the Data imtieh to the Project and for the purposes
specified in Part 2 of the Schedule.

Security

The Partiesgree to comply with the Security Policy and User Access and Use Policy as set out in Part 2 of
the Schedule later in this document.

Duration

This Agreemenshallcommence on the Effective Date and shall continue for the duration of the Project.
The existence of this Agreement is subject always to the Consortium Agreement remaining in full force
and effect. In the event that the Consortium Agreement termasatthis Agreement will automatically
terminate.

Confidentiality

The Partiesagree and acknowledge that the Data shared under this Agreement will be regarded as
Confidential Information under the Consortium Agreement and the Confidentiality provisicsection
10 of the Consortium Agreementill apply.

Liability

Any breach of this Agreemertty a Partyshall be deemed to be a breach of the Consortium Agreement
and the parties liability to each other will be as set out in Section 5 of the Consortiummgneand the
Parties shall have all rights and remedies available to them under the Consortium Agreement in relation
to the same.

Withdrawal of a Party

If any Party wishes to withdraw from this Agreement, they must follow the procedure set out in the
Consatium Agreement.

Assumption of a new Party

If any new party requires to become party to this Agreement, the Lead Partner will, on behalf of the
Parties to this Agreement, if directed to do so by the Project Management Committee, assume such new
party as aParty to this Agreement by entering into an accession agreement which requires them to
comply with the terms of this Agreement.

Execution in Counterpart
This Agreement may be signed in counterpart.
Miscellaneous

If anyparty to this agreement iauthorised under the Consortium Agreement to grant a third party access

to the Data for the purpose of performing their obligations under the Consortium Agreement, that party

will ensure that any such third party complies with the terms of this Agreemalat.other third parties

aK2dzZ R 0SS 3ANIyGdSR F00Saa G2 GKS 5Fdl gAGKz2dzi GKS
agreement and subject always to them signing up to the terms of this Agreement in accordance with the

terms of clause 8.1.

Should any pragion of this Agreement become invalid, illegal or unenforceable, it shall not affect the
validity of the remaining provisions of thisgreement In such a case, the Parties concerned shall be
entitled to request that a valid and practicable provision lEgeotiated which fulfils the purpose of the
original provision.
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10.3

10.4

10.5

10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

Except as otherwise provided 8ectionError! Reference source not founaf this Agreement no Party

hall be entitled to act or to make legally binding declarations on behalf of any other Party or of the
consortium. Nothing in this\greementshall be deemed to constitute a joint venture, agency, partnership,
interest grouping or any bier kind of formal business grouping or entity between the Parties.

Any notice to be given under thigreementshall be in writing to the addresses and recipients as listed in
the most current address list kept by thead Partner.

If it is required in tis Agreementhat a formal notice, consent or approval shall be given, such notice shall
be signed by an authorised representative of a Party and shall either be served personally or sent by mail
with recorded delivery or telefax with receipt acknowledgere

Other communication between the Parties may also be effected by other means sucimai with
acknowledgement of receipt, which fulfils the conditions of written form.

Any change of persons or contact details shall be notified immediately by theatbap Party to thdead
partner. The address list shall be accessible to all concerned.

No rights or obligations of the Parties arising from tiigreementmay be assigned or transferred, in
gK2fS 2NJAY LINIGZ G2 |ye priorkoddlapgroddli @ A G K2dzi GKS

Amendments and modifications to the text of thiggreement,not explicitly listed inthis Agreement,
require a separate written agreement to be signed between all Parties.

Nothing in thisAgreementshall be deemed to require a Party to breach any mandatory statutory law
under which the Party is operating.

ThisAgreementis drawn up in English, which language shall govern all documents, notices, meetings,
arbitral proceedings and processes relative thereto.

ThisAgreementshall be construed in accordance with and governed by the laws of Belgium excluding its
conflict of hw provisions.

The parties shall endeavour to settle their disputes amicably.

Any dispute, controversy or claim arising under, out of or relating to this contract and any subsequent
amendments of this contract, including, without limitation, its formatiovalidity, binding effect,
interpretation, performance, breach or termination, as well as fomtractual claims, shall be submitted

to mediation in accordance with the WIPO Mediation Rules. The place of mediation shall be Brussels
unless otherwise agreegipon. The language to be used in the mediation shall be English unless otherwise
agreed upon. If, and to the extent that, any such dispute, controversy or claim has not been settled
pursuant to the mediation within 60 calendar days of the commencemetit@imediation, the courts of
Brussels shall have exclusive jurisdiction.

AS WITNESShe Parties have caused thisgreementto be duly signed by the undersigned authorised
representatives in separate signature pages the day and year first above written.

Here followed the signatures of the parties

This is the Schedule referred to in the foregoing Data Sharing Agreement entered into by the University Court of
the University of St Andrews in relation to the Project entitletGtrengthening regional cooperan in the area of
fisheries data collection in the North Sea and Eastern Axctic
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PART 1
THE DATA

The data required to design the sampling scheme under the Consortium Agreement are highly
disaggregated and confidential.

In preparing the project proposal, all project participants were made aware in writing and have in
principle agreed to provide access (where possible) to trip-level log-book and sales note data with
the caveat that these data will be anonymised, shared and used among project participants for the
purpose of sampling design within the time scale of the project.

For the avoidance of doubt, these Data will not be available for dissemination after completion of the
project.

These Data are used by most institutes to compile annual data submissions for stock assessment
and fisheries management during April and May of each year, and should therefore be available for
processing in the required format by the time they are needed for the start of the project.

Data providedwill be in the form obne or more of the following:

Anonymised triglevel landings information

Anonymised trigevel sales information

Anonymised catch sampling data and PETS sampling data

RV data on stomach sampling

Small scale fisheries
A fleet summaries (no of vesselsflaet register)
A anonymised landings information (e.g monthly declarative forms) wierailable
A anonymised sales information

1 Recreational fisheries

A meta-data on recreational fisheries

== = = —a _a

The security, access and use of any Data supplied will be as setnothis agreement and more specifically
described in Part 2 of the Schedule to this Agreement.

PART 2 THESECURITY POLICY AND ACCESS TO AND USE OF DATA

The Parties agree and undertake that they will comply with the terms of this Security Policyeatedrtis setting
out use of and access to the Data.

Use of the Data

The Data can only be used for the purposes of the Project

The Data can only be used during the duration of the Project

Any publication of data or analysis derivgom Data must beauthorisedby the Project Management Committee

(as defined in the Consortium Agreement) and under such authorship as determined by the Project Management
Committee.

The Parties agree that all publications will be anonymous in order to protect the soiuttoe Data.

The Data should be used for research and analysis purposes accordance with the Consortium Agreement and for no

other purposes. The raw Data in the form provided by the Parties as per Part 1 of the Schedule should not be
published in its raw sta.
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All Data contributed by another party will be deleted from Sharepoint and shall not be accessed or used by a party
following expiry or termination of the Consortium Agreement.

How the Data will be heldaccessd

The parties shall upload the Data onto Sharepoint under the direction of the Project Management Committee. Each
party will be provided with secure passwords and credentials to allow them to access the Data. The Parties each
undertake that they will keephieir passwords and credentials secure and that only project memdygrsoved by

the Project Management Committeghat require to access the Data in order to carry out the Project will be
granted access to the data. Downloads should be kept securely amtandance with clause 10 of the Consortium
Agreement.

Data shall be held securely in accordance with the ICES Data Riidywww.ices.dk/marine-data/quidelines
and-policy/Pages/ICE&ata-policy.aspxand INTERNATIONAIOUNCIL FOR THE BEXXATION OF TIBEAagrees
that it shall not make the relevant data publically available.

Security Breaches
1 If anyParty:

11 becomes aware of any unauthorised or unlawful processing of any Data or that any Data is lost
or destroyed or has become damaged, corruptediousable;

1.2 becomes aware of any breach of this Security Policy; or
1.3 learns or suspects that any unauthorised third parties have obtained any Data,

that Party shall, at its own expense, promptly notify tieoject Management Committeand ully co
operate wth it to remedy the issue as soon as reasonably practicable.

2 The Parties agree to cooperate with thet N2 2SO0 al y I 3SY fegsinable Zecfiy i 1 SSQa
investigations.
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fishPiIWP2.3 Case Study Data Request

As part of thfishPiproject WP2, we request the following trlpvel landings and sales information from your
institute, for theregional sampling desigrase studds in which you are taking part.

We would like you to prepare this data ideally [8n&d June 2015n time forthe WP 2 starup meeting.

It can be analysed within national labs but it cannot be shared until your institute has signddtthsharing
agreementDSA Please make every effort to see that the DSA is signed on Date. are to be uploaded to
the fishPiSharePoint https://community.ices.dkfishPiData/ by the individual designated by the national
institution, and accepted by thigshPiPMC.

Data are requested for the yea?213 and 2014.

The scope of the data call is set out in part 1 below and defined in terms of the vessels, the areas and the
target species we would like data fétlease provide all possible data that meets the scope of these requests
for both onshore and atsea samplig, as partial or incomplete data sets will invalidate any possible regional
design.

Pleasealsonote that we require data to be provided by individual fishing fdpall trips that meet the scope
of the call for each case study. For these trips wedntde full trip information which includesll other

landed species from those trips. The information required and the format to be used is set out in part 2
below.

These data are to be used to designsitore and atsea regional sampling schemes. Thilsimwolve the
construction of suitable sampling frames of-shore locations for oishore sampling, and vessel lists for at
sea sampling. It is envisaged that sales note data and logbook data will be suitable for this purpose.

For onshore sampling dégns the sale location provided with sales note data can often be the best means of

identifying a suitable oshore sampling location, If landing location is from provided from logbook data then

please try to ensure that these locations are suitable foisbore sampling.

Forata S| al YLX Ay3 RSairA3aya RIEGE FNRY GKS GNRALA 2F AYRADAR
the task. Please ensure that all relevant vessels in national&laeta included, that all the trips can be

identified to one of these vessels, and that individual vessels have the same vessel id for the two years of

data.

All data supplied will be used and stored according to the terms of the data sharing agreamantjcular
all vessels are to be anonymised, and all lengths are to be converted to length classes.

Many Thanks

Marie StorrPaulsen,Alastair Pout,Liz Clarke Edwin van Hehond, José Castro Pampillon
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Part 1 Scope

Case Study 1 Small Pelagic fisheries

Vessels: Vessels using pelagic fishing methods. (i.e. single and twin midwater trawls and pelagic seines; gears
OTM, PTM, PS)

Areas:AllICES areim FAO area 27

Target species: herring, mackerel and sprat

Case Stud 2 North Sea Demersal

Vessels: Vessels using demersal fishing techniques (gilinets, hooks & lines, demersal trawls and demersal
seines, beam trawls, i.e. all gears defined in vessel type (see below) with the exception of DRB FPOand TM
regardless of thenétier defined target assemblage

Areas: ICES divisions llla, IV, Vla, VIb & VIid

Target species: all species of fish &ephrops but no other shellfish

Case Study 3 Southern North Sea flatfish

Vessels: Vessels using demersal fishing techniques (gillraiks & lines, demersal trawls and demersal
seines, beam trawls)

Areas: ICES divisions llla, IV, & VIId

Target species: plaice, sole, turbot & brill

Note that the data for case study 3 is a subset of the data for case study 2, hence there is no nesitie p
CS3 data IF you are providing data to CS2.

Case Study 4 Hake

Vessels: Vessels using demersal fishing techniques (mainly trawls, set gilinets and set longlines)
Areas: Division llla, ,Subareas IV, VI, VII and VIII, and Division IXa

Target speciehake
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Part 2

Data should be provided in the following format as a R data frame or a comma separated CSV flat file consisting of 25rbeldinshd.2 columns should
be identical and repeated for any particular trip, from columrob8vards a new row should be started for each fish species recorded on the trip.

Field Name
1 recType

2 vslFlgCtry
3 voyageld
4 vslid

5 wvslLenCls

»

vsIPower
7 vslType

CodelLists
One of:

a 2-shore
30KSYS§

L Ocm

a
araiSE A
2 2 U

I
NJ ao

c

L{h @uucc
I f LKIO2 R
Institute-specific
code

Institute-specific
code

DCF LOA classe!

VL0010
VL1012
<221KW,>221KW

Comments

GlLaiSl aO0OKSYSé aK2dd R 0S I RRSReasESYESH WBOBRNR -
AK2NB alYLIAy3d {20H2RPcAPDNBOSEdAK2aef B a8y R
anonda K2 NBE A O0OKSYS-AaBYRaAKNAX ¥gIAAE@OFGAZ2YE F2N O2
Go20Ké aKz2dzZ R 0S NI O 2R Kok ordstiore and &sead\sEhengebland dth y°
sampling locations, and columns 16 and 17 are both populated.

Vessel flag country

Unique trip code within a country (need not hameric)

Unigue vessel id within a country (This need not be numeric but does need to be the same for the ¢
vessel over time (i.e. not change between years).)

DCF vesse@lverall length classes10,1012,1218,1824,2440,40+ Please use the fleet segment code |
(http://datacollection.jrc.ec.europa.eu/wordef/fleesegmentdcf)

For beam trawl fleets.
Predominant fishing gear as used in the DCF fleet segmentation:
http://datacollection.jrc.ec.europa.eu/wordef/fleesegmentdcf This should be unique for each vessel

The dominance criteria shall be used to allocate each vessel to a segment based on the number of fishing days used
with each gear. If a fishing gear is used by more than the sum of all the others (i.e. spesieimore than 50 % of

its fishing time using that gear), the vessel shall be allocated to that segment. If not, the vessel shall be all@cated to th
following fleet segment:

(a) wessels using Polyvalent active gé#ri only uses active gears;

(b) &essels using Polyvalent passive gé&isonly uses passive gears;

(c) &essels using active and passive gears
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(0]

10
11
12

13

depDate
arvDate
Homeport
depLoc
arvLoc

sppCode

YYY¥M-DD
YYY¥M-DD
UN/LOCODE
UN/LOCODE
UN/LOCODE

WoRMS

DFEN

DRB

DTS

FPO

HOK

MGO

MGP

PG

PGO

PGP

PMP

PS

™

TBB

Drift and/or fixed netters

Dredgers

Demersal trawlers and/or demersal seiners (includes OTB,

OTT, PTB and SSC)

Vessels using pots and/or traps

Vessels using hooks

Vessel using other active gears

Vessels using polyvalent active gears only
Vessels using passive gears only for vessels < 12m
Vessels using other passive gears

Vessels using polyvalent passive gears only
Vessels using active and passive gears
Purse seiners

Pelagic trawlers

Beam trawlers

Departure date for the trip.

Arrival date for the trip.

Port in which the vessel is registered.
Departure port- include ports in all countries
Arrival portg include ports in all countries

For all landed spp that are recorded on the trip (either from logbook or sales notes). Not recorded
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14

15
16
17
18
19
20
21
22
23
24

25

Notes

sppName

landWt
atSeaSmapLoc
onShoreSampLo
Rect

Area

foCatEub
fleetNat
onShoreStratNat
atSaStratNat

domainNatl

domainNat2

code

WoRMS
Scientific name

Kg
UN/LOCODE
UN/LOCODE

RDB list
FAO area codes

RDB 2015 list
Institute-specific
code
Institute-specific
code
Institute-specific
codes
Institute-specific
codes
Institute-specific
codes

discarded species.

WOoRMS AlphialD 6 digit species code

http://lwww.marinespecies.org/index.php

e.g. hake 426484

Accepted scientific name according to the WoRMS list

http://lwww.marinespecies.org/index.php

e.g. hake Merluccius merluccius

Landed weight in kg for each species recorded in the landing/sales record (this will differ by specie:
The location in which an &tea observer would be able to access the trip feset sampling.

The location in which an eshore observer would be able to access the landed fraction of the catch f
the trip this may differ by species).

ICES rectangle for each species recorded in the landing/sales record (this may differ by species).
ICES subarea, division or subdivision Please provide at the finest resphsgiihble using the FAO area
codes.

e.g. ICES subdivision Iva is 27.4.a (this may differ by species).

EU level énétier (this may differ by species).

National fleet definition (Theational classification of vessels which is relevant to the sampling)

Current National design stratification for @more sampling

i.e for this record: which sampling strata would be currently be used

Current National design stratification for edhore sampling

i.e for this record: which sampling strata would be currently be used.

Any current National estimation domain

e.g. a domain for which this record may contribute to the estimate

Any current National estimation domain

e.g. another domain for which this same record may contribute to the estimate

Species- All speaés landed from the trip should be recorded hence each trip record will have the same number of rows as the number oplacidsegtke first 12
columns of the data will be duplicate records, the following columns will recorded species specific detads sectangle anahétier, that may differ between species.
Species- codes these should be in the 6 digit WoRMS codes
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Species hamesthese should be the corresponding Scientific name as accepted in the WoRMS lists.

domainNatl domainNat2these fietls should be used to record the domains for which this record would be used at the national level. This is up to thevithtay pro
nation but the domains may be a single species stock assessment, an STECF effort category, an inshore fishery impett eteségsmany relevant national usage of this
data. Providing such information will enable the case study to evaluate how effectively a regional scheme could meetdadtigmalision requirements.
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Data compilation and checking code

This document is intended tdescribe the process for the data cleaning of the files submitted by
each Member State and the process undertaken to standardize the data submitted across all
countries.

This is an iterative report created, using R Markdown &hY y' R iMB&O®wn is an dhboring
format that enables easy creation of dynamic documents from R. It combines the core syntax of
markdown (an easy to write plain text format) with embedded R aduenksthat are run so their
output canbe includedinthe finaldocument. RMarkdowndocumentsarefully reproduciblegtheycan
beautomatically regenerateddhenevemunderlyingRcodeordatachanges).

Thereport highlightsthe issuesand potential errorswith the original datasetthat may needto be
resolved. If no issues or errors dmind after running this code, the cleaned and standard dataset
is produced thatanbe combinedwith the datafrom other countriesandusedfor eachcasestudy.

Thefollowingreport isanexampleof a data compilatiorreport, usingdata submittedby Englandor
Case Study 2North Sea Demersklsheries.

Thecodestartswith settingup the workingdirectory,import the necessaryibraries,referencetables
and the original dataset submittdaly eachcountry.

# Whatever directory you wish o put the project in

#gmyDir <- "-/2. R/R-project/fishPi/WP2/"

#Clear any previous calculatiomn which may tnterfere tn the current ome
rm{list=1a(})

#Set up the working directory
MyDrive<-"C:"
wd<-fila.path(MyDrive, 'Uss

] S jocuments', 'C6604', "Data_Storage
ality_checks'); setwd(wd) # wd

1
4]
s

ARS T, Lo _ (L
data.dir<-file.path(getwd(),'data')#dat
lookup.dir<-file.path(getwd(), ' lockup"
coda.dir <- filas.path(getwd(),'codas') #

i
=1

#ifitt Add the relevant libraries
library(plyr)

library(dplyr)

library(reshapa2)
#library(fishPiCodes)

###8E lookup tables

load{file.path(lockup.dir, 'RefTb1DCFGears.RData')) # lookup table for vesseliypes
df2 <- readRD3(file.path{lockup.dir,'metilersireas.rds')) # lookup table for metiers in cach area
load(file.path({lookup.dir, 'UNLOCOCE.rda')) # lookup table for location codes and positions
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8 1nput data

csl <- read.csv (file.path(data.dir, 'ENG_CS2.csv'))

#List the object im the enviromment

1s()

## [1] "code.dir" Tesl" "data.dir" "afa

## [5] "lookup.dir" "MyDrive" "output .dir" "Ra fTh1DCFGears"
## [9] "UNLOCODE" "

#usllenCls Function

#The vessel length funciion was created to mormalize wessel length format

#across couniries.

f.vsllenCls <- function(x)
{

standard <- ¢("VLOO10","VL1012","VL1i2i8" ,"VLi824", "VL2440" ,"VLL0OEX");

1f (lall(x$vsllenCls ¥in¥ standard))}
{
new.vellonCls <- as.vector(x$velLenCls);

nl <- which(grepl("-<", new.vslLanCls))};
new.vslLenCls[ni] <- paste("VL", gsub("-<", "",
n2 <- which(grepl("<", new.wslLenCls));

new.vsllenCls[nil), sep=""1);

new.vsllenCls[n2] <- paste("VLOO", gaub("<", "", new.vslLenCls[n2]), sep=""J;

n3 <- which(grepl(">", new.wslLenCls));

new.vsllenCls[n3] <- paste("VL", gaub(">", "',

xfvsllenCls <- new.vsllenCls;
}

returnix)

#Check and standardise headings
namas(dfi) [names{(dfi)=="voyageld"] <- "voyagaId"
names(dfi) [names(dfi1)=="vs11d"] <- "wvslId"

new.vslLenCls[n3]), "XX", sep="");

dfi1 <- dfil,c { "recType", "vslFlgCiry", "voyageId", "wvslId", "vslLenCls", "vslPower",

"vslType", "depDate" ,"arvDate", "homePFort","depLoc","arvLoc","sppCode",

"sppName", "landWt", "atSeaSampLoc","onShoreSampLoc", "rect" ,"area",

"foCatEnE", "fleetNat", "onShoreStratNat", "atSeaStratNat","domainNati",

"domainNat2")]
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Field headings standardised!

Check the Flag countries in the dataset

print (unique (dfi$vslFlgCtry))

## [1] GBEN GBE GBR GBS GBW GBI
## Levels: GBE GBI GEN GBR GBS GEW

Convert all the variables to character and numberic

#Put all the variables as character or numeric

df 1$recType <- as.character(dfi$recType)

df 1$vs1FlpgCtry <- as.character(dfi$vslFlgCtry)

df 1$voyageld <- as.character{dfif$voyageld)
df1$vslid<- as.character(dfifvslId)

df1$vsllLenCls<- as.character{dfifvslLaenCls}
dfi$vslPower<- as.character(dfifvslPower)

df 1$vslType<- as.character(dfifvslType)

df 1$depDate<- as.character{dfifdepDatea)
dfifjarvDate<- as.character(dfifarvDate)

df i$homePort <- as.character(dfifhomePort )

df 1$deploc<- as.character(dfifdeploc)

dfi$arvLoc<- as.character(dfi%arvioc)

df 1$sppCode<- as.character{dfigsppCode)

df 1$sppName<- as.character(dfi$sppName)
df1$landWt<- as.numeric(dfi$landWt)

df 1$atSeaSamploc <- as.character(dfifatSeaSamploc )
df 1$onShoreSampLoc<- as.character(dfi$onShoreSamploc)
dfi$rect<- as.character({dfifrect)

dfifarea <- as.character(dfifarea)

df1i$foCatEu6<- as.character(dfiffoCatEus)
dfi$fleetNat<- as.character(dfifflestNat)

df ijonShoreStratNat<- as.character(dfifonShore3tratNat)
dfi$atSeaStratNat<- as.character(dfifatScaStratNat)
dfif)domainNati<- as.character(dfifdomainNati)
dfi)domainNat2<- as.character(dfifdomainNat2)

All variables now character and numeric!

Standardize date format and check the date range
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df 1$newdate
dfiftxtdate
dfi1$depData
df 1$depDate

df i$nowdate
dfi$txtdate
dfifarvDate
dfifarvDate

strptime(as.character (dfi$depDate), "%d/ Mm/iY")
format (df 1$newdate, "}Y-im-¥d")

ifelse{is.na (dfiftxtdate), dfifdepDate, dfiftxtdate)
az.Date(df1$depDate ,format="%Y-Yn-¥d"')

strptime(as.character (dfifarvDate), "¥d/Mm/HY")
format (df 12newdate, "YY-Ym-¥d")

ifelse(iz.na (dfiftxtdate), dfifarvDate, dfiftxtdate)
as.Date(dfi$arvDate ,format="4Y-Ym-¥d")

dfi1 <— dfi[, !{colnames(dfi)} Yin¥ c("newdate", "txtdate"))]

Range of Departure dates

range{dfi$deplata)

## [1] "2005-05-2%" "2014-12-31"

Range of Arrival dates

range{dfi$arviata)

## [1] "2013-01-04" "2014-12-31"

Arrivals hefore departures?

table(ifelse(dfi$arvDate<dfifdepDate, 'Arrival before departure', '0k'))

B
## Arrival before departure Ok
B2 13 412340

Check the ICES rectangle and FAO areas (fields 18-19)

List of FAO Areas

## [1]1 "27.4.p" "27.4.2" "27.4.c" "27.7.4" "27.3.a"

Correct the areas format, if necessary.

List of corrected formated FAO areas.
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unigue (dfi%area)

## [1] "27.4.p" "27.4.a" "27.4.c¢" "27.T7.4" "27.3.a"

Check the Fishing aggregation level (Metier) in each FAO area (field
20)

##Read 1n the Reference table with the metier ib each FAD area
df2 <- readRDS(file.path(lockup.dir, 'metiersAreas.rds'))

#create a table of mismatches add a column of 15 to be able to count the occurences

df3 <- dfi[-which(paste({dfi$foCatEu6,dfi%area, sep=" ")
%in¥, paste(df2$levelé,df2fcodeEu, sep =" ")),]

A table of mismatches showing the frequency of their occurence

if (is.data.frame(df3) & nrow(df3)=0) {"No mismatches"
}elze{
df3$cn<- 1
MismatchMetieres <- ddply(df3, .(vslFlgCtry, area, folatEu6), summarisa,
count = gum{cn,na.rm = TRUE})
MismatchMetieres
}

## [1] "No mismatches"

Vessel Length class

Using the Vessel Length Function created, correct and standardize the the vessel length classes, following
the DCF aggregation.

DCF Vessel length classes:

VLOOE = Vessel less that 6 meters in length.

VL0010 = Vessel between ) meters and 10 meters in length.
VL0612 = Vessel between 6 meters and 12 meters in length
VL1012 = Vessel between 10 meters and 12 meters in length.

VL1218 = Vessel between 12 meters and 18 meters in length.
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VL1824 = Vessel between 18 meters and 24 meters in length.
VL2440 = Vessel between 24 meters and 40 meters in length.
VLA0XX = Vessel greater than 40 meters in length.

unique(dfi$vsllanCls)

## [1] "VL1g24" "VL2440" "VLOO10" "VLi218" "VL1042" "VL4OXX"

##Apply the Vessel length function
dfi1<- f.velLenCla(dfi)

Plot of the number of vessel length classes once corrected.

barplot (table(df1$vsllenCls) ,xlab="vs1LenCls", ylab="Fraguency")

3
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o
[V ]
3
o — O ===

vLoo10 VL1012 VL1218 VL1824 VL2440 VLAO0XX

vslLenCls

Check Vessel type (vslType)

This code creates an additional field vslIType.tmp and calculates a new vsIType based on the current DCF
definition and then compares it against the original data set.
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# Set a temporary vslType, calculates daydtSea, ond tdeniifies domimant/polyvalent wslTyp

# Need o lookup_table metiers TO vsiType.imp
df1$vslType.tmp <- RefTblDCFGears$vslType[match(substring(dfi$foCatEus,1,3),
RefTplDCFGears$DCFGoar) ]

df1$yy <- as.numeric(substring(dfi$depDate,l1,4))
df 1$dayAtSea <- difftime(dfifarvDate ,dfi$depDate,unit="days')}+1

dayAtSea <-dcast(dfi, yy+vslId+voyageld+vslType.tmp-., mean, value.var='dayitSea')
dayAtSea <-dcast(dayAtSea, yy+vslId-vslType.tmp, sum, value.var='.")
tot.dayAtSea <- rowSumsz(dayAtSeal,3:length(dayAtSeal])
max.dayAtSea <- apply(dayAtSeal,3:length(dayAtSeal],1,max)
max.vslType <- apply(dayAtSea[,3:length{dayAtSeal)],1,
function(x) {names(dayAtSea) [which.max(x)+2]1})

passive.gears <- RefTblDCFGears$vslType [RefTblDCFGears$GearType=="'Passive']
passive.gears <- rowSums(dayAtSeal[,which(names{dayAtSea) ¥in} passive.gears)])
active.gears <- RefTblDCFGears$vslType [RefTblDCFGears$GearType="Activa']
active.gears <- rowSuma(dayAtSea[,which(names{dayAtSea) ¥in)¥ active.gears)])

vslType <- ifelse(max.dayAtSea>0.5+tot.dayAtSea, max.vslType,
ifelse(passive.gears>0 k& active.gears>0, 'PMP',

ifelse(passive.gears>d, 'PGP', 'MGP')
)

df1$vs1Type.tmp <- vslType [match{interaction{dfig$yy,df1$vs1Id),
interaction(dayAtSeadyy,dayAtSeafvs1ld))]

Table comparing vslTypetmp (horizontal) against vslType (vertical).

with{df1,table (df1$vslType ,df1$vslType. tmp))

.2

.2 DFN DT3 HOE FGO FGF PMP TEE
## DFN 1704439 823 161 T0 21 102 0
## DTS 3651 185831 42 0 0 608 2642
##  HOK 63 16 2636 0 387 0 0
## PMP 326 1] 0 8255 G 831 302
## TEB 13 1177 0 0 0 0 33900

100+prop.table (table(ifelse (df 1$vslType=df1$vslType. tmp, "Ynatching”, "¥not matching")))

##
i Ymatching ¥%not matching
i 95. 463586 4. 536404
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dfi<- dfi[, !{colnamea(dfi) ¥in¥ c("yy", "dayAtS=a"))]

Duplicate rows
Number of duplicate rows in the dataset.

## [1] 14371

Vessel Power

Vessel power is checked and corrected to the ranges <=221KW and =>221KW for TBB. Vessel Power only
needed for TBB; the powers from the other vessel types set to NA.

### check and clean vslPower
## Turn back into numbers

df i$vslPower.top <- 1f(is.numeric(dfigvsiPower)){
ifelse(dfi$vs1Type!="TEE', 'NA',
ifelsa(df 1fvs1Powar<222, "<=224KW"', ">221KW"'))
} else {
if (is.factor({dfi$vslPower} | is.character(dfi$vslPower)){
ifelas(df1$vs1Type!="TBE' ,"NA",
ifelse(substring(dfi$vslPower,1,4) ¥in¥ c('<221', "<=22"), '<=221KW",
ifelse (substring(dfi$vslPower,1,4)=">221",">221KW’, 'Correct vslPower class'}))}

} else {

'chack data type'l}

),
#table(dfifvslPower)
100+prop.table (table(ifelss (dfi$velPower==df 1$vslPover.top,
" % matches with range", "¥ mismatches with ranga"}))
-2
24 ¥ matches with ranpe } mismatches with range
-2 8.513474 91.486626

Table with the corrected vessel power ranges:

df1$vslPower <- dfi$vslPower.tmp
table(dfi$vslPower.tmp)

i
#8 <=221KEW >221KW NA
## 14273 20783 3T6ETE
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dfi1 <- dfi[, !{colnames(dfi) ¥in¥ c("vslPower.tmp")})]

Ports (Fields 10-12, 16-17)

Table provides a list of the provided port codes and their location that cannot be found in the UNLOCODE

list

df i$match.
df1$match.
df i$match.
df 1$match.
df i$match.

df 1$match.
df 1$match.
df 1$match.
df 1$match.
df i$match.

mismatches <- subset (dfi, dfifmatch.homePort == 0 | dfifmatch.deplLoc==0 |
dfi$match.arvLoc==0 |dfi$atSeaSamploc==0| dfi$onShoreSampLoc==0)

homePort <- match{dfifhomePort, UNLDCODE$loCode, nomatch=0)

deploc <- match(dfi$deploc, UNLOCODE$loCode, nomatch=0)

arvLloc<— match(dfifarvioc, UNLOCODE$loCode, nomatch=0)

atSeaSampLoc <- match{dfifatSeaSampLoc, UNLOCODEfloCode, nomatch=0)
cnshoreSamploc<- match{dfi$onShoreSamploc, UNLOCODE$loCode, nomatch=0)

homePort <- ifelse(dfifmatch.homePort>0, 1, 0)

deploc <- ifelse(dfigmatch.deploc >0, 1, Q)

arvloc<- ifelse(dfi$match.arviec>»0, 1, 0)

atSeaSampLoc <- ifelse(dfi$match.atSeaSampLoc>0, 1, )
onshoreSamploc<- ifelse(dfi$match.onshoreSamplec>0, 1, 0)

di<-data.frame (matrix (nrow=0,ncol=2))
d2 <- rbind(di, cbind('homePort’',

if
d3

if
da

if
db

if

paste (unique (mismatches [mismatches$match.homePort==0,101}1J)
(is.data.frame (d2) & ncol (d2)=1) { 42[,2] =<- "All OKE"}

<- rbind{di, cbind('deploc',

paste (unique (mismatches [mismatches$match.deploc==0,11]))})
(is.data.frams (d3) & ncol (d3)=1) { 43[,2] <- "All OE"}

<- rbind (di, cbind('atSeaSampLloc',

pazte{unique(mismatches[mismatches$match.atSeaSamploc==0,16]})))
(iz.data.framo (d4) & ncol (d4)=1) { d44[,2] <- "A11 OK"}

<— rbind (di, cbind('onshoreSamploc',

paste{unique (mismatches [mismatches$match. onshoreSampLoc==0,171))))
(iz.data.frame (d5) & ncol (dE)=1) { 4b6[,2] <- "All OK"}

d <- rbind(d2, d3, 44, d5)
colnames (d) <- c("PortTypae",

d

##
24
##
24
##
24
##
24

=l O N o D R3O

PortType PortCods

homePort
homePort
homaPort
homePort
homaPort
homePort

depLoc

NULL
GEANY
GBCC3
GBEZZ

N
GEDGL
GBCC3

ortCoda™)
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## 8 deplLoc NULL

## 9 depLoc GEJER
## 10 atSeaSamploc GECCS
## 11  atSeaSamploc NULL

## 12  atSeaSamploc GBJER
## 13 onshoreSamploc GBCC3
## 14 onshoreSamploc HA

Check the recType field (Field 1)

This eode standardises the recType to “on-shore scheme” “at-sea scheme” or “both™ and displays any
values that have not been corrected. Edit the code and repeat this routine to correct any stragglers.

df1$recType <-tolower(dfifracType)
df2? <- c("on-shore scheme","at-sea scheme", "both")

#Create o temporary dataset only with the recTye which do not moich with:
#"on-shore scheme", "at-sea scheme" or "both".
df3 <- dfi[-which(dfifrecType ¥1in}), d4f2),]

#Edit differences
df 1$recType [dfi$recType == "on-shore"]<- "on-shore schema"
df1$recType [dfi$recType == "off-shore"]<- "at-sea scheme"

#1f there ts anything 4n this dataset (df3) then output a table with the mismatches
if (is.data.frame(df3) & nrow(df3)=0){"No mismatches"
}else

df3gcn<- 1

MismatchrecType <- ddply(df3, .(vslFlgCtry, recType).

summarize, count = sum{cn,na.rm = TRUE))
MismatchrecType
}

##  wslFlgCtry recType count

## 1 GBE none 27863
#2 2 GBI none i
#2 3 GBHN none 10
#2 4 GBR none 20268

Species (Fields 13-14)

This lists the species names that have been used and the Worms species codes. Note any NAs - this is
indicative of a missing or unallocated code.

#Species (13-14)
levela(aa.factor(dfigsppNamna))
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24
24
24
24
24
24
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B
B
B
B
B
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&
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24
24
24
24
24
24
24
24
24
24
24
24
24
i
i
i
B
B
B
B
B
B
B
B
&
ti
ti

[1]

[21

[3]

[4]

[5]

[e]

[7]

[&]

[=]
[101
[11]
[121
[13]
[14]
[1E]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[22]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[32]
[a0]
[21]
[42]
[43]
[24]
[45]
[48]
[47]
[48]
[45]
[50]

"Aegquipecten opercularis"
"Alosa"

"Amblyraja hyperborea"
"Anarhichas lupus"
"Aphanopus carbo"
"Astacilla longicormis"
"Atherina presbyter"
"Balistes"

"Belone belone"

"Brosme brosme"

"Cancer pagurus"

"Caprella septentrionalis"
"Carcinus maenas"
"Cephalopoda"
"Cerastoderma"
"Chelidonichthys"
"Chimaera monstrosa"
"Clupea harengus"

"Conger conger"

"Crangon crangon"
"Crassostrea gipgas"
"Cyclopterus lumpus"
"Dicentrarchus"

"Dipturus batis"

"Dipturus oxyrinchus"
"Etmopterus splnax"
"Entrigla"

"Gadus morhua"
"Galdropsarus vulgaris"
"Galeorhinus galeus"
"Glyptocephalus cynoglossus"
"Hippoglossoldes platessoldaes"
"Hippoglossus hippoglossus"
"Homarus gammarus"
"Labridaa"

"Lepidorhombus whiffiagonis"
"Leucoraja nasvus"
"Limanda limanda"
"Lithodes maja"
"Littorina"

"Loligo"

"Lophiidas"

"Maja squinado"

"Mallotus villosus"
"Melanogrammus asglefinus"
"Mercenaria mercenaria"
"Merlangius merlangus"
"Merluccius merluccius"
"Microstomus kKitt"

"Molva dypterygia"
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#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
B
#
#
#
#
B
#
#
#
#
B
#
#
#
#
#
#

[51]
[521
[53]
[54]
[55]
[56]
[57]1
58]
[52]
[50]
[51]
(521
[63]
[64]
[65]
[56]
(671
(58]
(551
[7o]
[71]
721
[73]
[74]
[75]
[T6]
[77]1
[78]
[7el
[80]
[81]
(821
[a3]
[84]
[85]
[as]
(a7l
(28]
[32]
[20]
(911
[92]
[93]
[94]
[95]
(961
(971
(98]
[9g]
[100]

"Molva molva"
"Mugilidae"

"Mullus surmuletus"
"Munida sarsi"
"Mustellus mustellus"
"Mustelus asterias"
"Mytilus edulis"
"Necora puber"
"Nephrops norvegicus"
"Octopodidas”
"Osmerus eperlanus"
"Ostrea edulis"
"Palaemon serratus”
"Pandalus borealis"
"Pandalus montagui"
"Pectinidaa"

"PE‘lgllSi "

"Platichthys flesus"
"Fleuronectes platessa"
"Pollachius pollachius"
"Pollachius virens"
"Raja alba"

"Raja batis"

"Raja clavata"

"Raja fullonica"
"Raja microoccellata"
"Raja montagul"

"Raja radiata"
"Rajella"

IIHaJ 1dag "

"Reinhardtius hippoglossoides"

"Salmo salar"

"Salmo trutta trutta"
"Sarda sarda"

"Sardina pilchardus"
"Scaphopoda"

"Scomber scombrus"
"Scophthalmus maximus"
"Scophthalmus rhombus"
"Scyliorhinidae"
"Scyliorhinus canicula"
"Scyliorhinus stellaris"
"Sebastes"

"Sepidae”

"Solea solea"

"Sparidas"

"Sparus aurata"
"Spondyliosoma cantharus"
"Sprattus sprattus"
"Squalus acanthias"
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a2
-2
&
a2
-2
&
a2
-2
&

[104]
[102]
[103]1
[104]
[108]
[106]
[107]1
[108]1
[109]
[110d

"Styela clava"

"Styelidas"
"Thunnus alalunga"
"Trachimus draco"

"Trachurus trachurus"

"Trachyscorpia cristulata cristulata"
"Trisopterus luscus"
"Trivia arctica"
"Iiphias gladius"
"Zeus faber"

unique (as.numeric(paste(dfi$sppCodal))

&4
##
24
&4
##
24
&4
##
24
&4
##

landWt (Field 15)

The landed weight is rounded to the nearest integer except where the landed weight is less than 0.5 when
it is replaced by the value of 0.5, This is to distinguish zero occurences, requested by some case studies,

[1]
[11]
[21]
[31]
[a1]
[51]
[61]
[71]
[81]
[91]

[104]

125433
136138
1237427
106876
150636
106820
1076562
106814
106693
126447
101851

126178
127145
126417
125641
107276
127054
2937683
1065823
272030
107381
106872

126484
127160

11782
105869
107205
127082
106885
106822
126425
217404
127026

from an actual but small landing.

#LandWt (15) check and correct

127143
126436
126461
103450

11723
126285
126735
126131
126736
1406568
107616

127140
143868
105887
223866
107263
126445
106913
103928
126429
140656
126458

#if landwt greater than 0 buti less than or

df1$landWt_tmp <- ifelse (dfi$landWt > 0 k dfi$landWt <= 0.5, 0.5 , dfiflandWt)
df 1$landWt_tmp <- ifelse (dfi$landWi_tmp == 0.5, 0.5, round (dfi$landwWt_tmp, 0))

df 1$landWt <- dfiflandWt_tmp

dfi <- dfi[, !(colnames(dfi) ¥in¥ c("landWt_tmp")})]

After running the code, verifying the quality check report that no issues or errors were found and the
dataset is standardize, the “new” data file is created and can be combined with the datasets from the

107254
127023
126822
127146
127186
105824
119024
105815
126375
148824
138135

126438
127138
1268758
107360
105711
140687
105321
105863
127214
1264583
141919

127136
126029
126441
126715
127065
125664

11707
137736
106767
127144
107649

0.5 then 0.5 else

127160
106883
126986
127021
125646
127137
127141
140430

104
126228
107163

other countries and generate a dataset for each case studyv. ##Save the checked file

saveRDS(df1, file = file.path (output.dir, "C52_CHECKED ENG.rds"))

126437
126440
127138

213
107358
126175
141741
107651
127085
161623
183385
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Simulationand estimationcode for Case study-2nshore design for the
North Sea demersal fisheries

This document describes the simulation code used to for each design scenario in-#ieren
sampling design. The estimator used whs HorvitzThompson estimator from the R package o
GadzaNBSée o[dzYftSeé HnmnU GgAUK UKS ageb5bSaAday TFdzyOdui.
function being used to provided estimates of the total and standard error of the landed weight, and
the sw\By function being used to generate estimates by species and country domains.

The code starts with setting up the working directory, import the necessary libraries, reference
tables and the original dataset submitted by each country.

satwd(” C:\\Usershas15\\Documentsh\ 066044 \Data_Storage\\ARS\\CE2_data™)
##### Add the relevant libraries

library(survey)

library(reshapa2)

library(RCMfunctions)

# make some funciions:

lengthlUnique <- functiom{x} {
length({unique(x))

}

asCharacterUnique <- function(x) {
unique (as.character{x)})

}

# This function creates a sample dataset from the original dataset, based om

# the number of samples to be samples in each group:

sampleFromAGroup <- function{x, y, nsize) {
# = defines the sampling units to be sampled y defines the groups from which
# to sample msize i3 a vector giving the sample sizes in each group, named
# according to the unique values in y the values in y need to maich fhe
# names of nsize

niroup <- length(msize}

xSamp <- NULL

for (i in 1:mnGroup) {
indx <- unique{x[which(y == names(nzize)[i]}])
samp <- sample{indx, size = mnsi=ze[i], replace = FALSE)

if (i == 1) {
Samp <- samp
} elze {
xSamp <- c(xSamp, samp)
}
}
raturn(xSamp)

Load the dataset, combined with all countries, cleaned and standardized. And define the current number of PSUs
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by country. For the countries with 0 PSU sampled, we added one because all the sampling strata need to haev at

least one PSU.

# load the data set this iz called IFS
if (lexists("DF5")) {
# load('../WP2 data/DFS 201{.rData’)
load(" output=\\DFS_2013.Rdata")
}

pop «<- DFS
remove (DFS)

# Species assessed by WHNSSK
someSppFA0 <- c("COD®, "HAD®, "HKE®, "POK", "MNEZ", "LEZ", "PLE", "WIT", "S0L",
*"TUR", "POL™, "ELL", "GUG", "LEM", "FLE", "MUR")

# the magic numbers are the current number of FSUs by country,

magicNumbers <- c(BEL = 2, DEU = 2, DNK = B4, FRA = 44, SCT = 291, GER = 339,
IRL = 2, NLD = 101, NOR = 2, SWE = 80)

Start of the simulation code: 1 - Define the number of simulations to run 2 - Define the sampling design to run the
simulations: Random, Country, Minor and Major Ports and Country and major and minor porte 3 - Define the

stratrification for each sampling design 4 - Define the number of trips sampled in each port visit

# number of simulation to run
nsim <- 5

#Define the zampling design
#zimiame <-"Random"

simName <-"LandCtry”
#zgimlame <-"PortSirata”
#zimlame <-"ForiCiry"

popdsppCode <- as.character {popfapplame3)

#uniqueSppFA0 <- sori(unigue(popfsppFA0))

#uniqueSppNames <- popfappNome3[match(uniqueSppFAD, popfappFAd) ]

#popfsppFAD[is. no(popfappFA0}] <- uniqueSppFACD[match(popfsppName?, uniqueSppNames) ]

# here we assign corrected variables back fo their original name
popfonShoreSanplocArvDate <- paste (popfarviocZ,popfarviate)
popivoyageId <- popSvoyageld2

pop$landCtry <- popSctryCode2

# Define the sirafification for each sampling design

if {simName=="Random")

i

# "ALL" will be a random sample of all the sifes and days
onShoreSampLocGroup <- "ALL"

onShoreSampLocGroupSampSize <- c("ALL"=sum({magicNumberz}}
}

if (simName=="LandCtry")

i

# landCiry will add fhe country as a siraia
onShoreSampLocGroupSampSize <- magicNumbers
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onShoreSampLocGroup <- as.character (pop$landCtry)
}

if {simName=="FortStrata”)

i

# big ports and small ports with ne couniry

# top 95Y landed weight harbours are

x <-rankCLE(pop,what="1andWt" ,by="arvLoc2" ,horiz=F ,rev=F,top=0.95,
cex.names=0.T,c0l=2,density=30,main="Landed Weight by Port®)

popfportStrata <-rep("minor”,dim(pop) [11)
popfportStratalpopfarvioc? ¥in) names(x)] <-"major®
onShoreSampLocGroup <- as.character (pop$portStrata)
onShoreSanpLocGroupSampSize <- of"major”=800, "minor"=147}
i;

# the number of vessels/trips sampled om a sife day wisit we set to two.
onfhoreSamplocArvDateVoyage IdSampSize <- 2

#check that the number of strata is the same as the effort
names (table (onShoreSampLocGroup)) ¥in¥ names(onShoreSampLocGroupSampSize)

popfonShoreSamplocGroup <-onShoreSamplocGroup

# set up a domain of interest for estimation purposes
popfmetier <-popS§foCatEub

popfareaMetierLevels <- paste(popfarea,substr(popfmetisr,1.7))
domainlevels <- sort({unique(popfareaMetierLevelB))}

# Here we work out the number of voyages for each of the site and day F5Us

# and assign that fofal to each row of the dafta set according te the szite day PSU

# number of woyage in each markeixday
BvoyClusPop <- tapply{pop$voyageId,popfonShoreSampLocArvDate ,lengthlUnique)

pop$lvoyClusPop <- NvoyClusPop [match(popSonShoreSampLocArvDate ,names (NvoyClusPop) ]

#Define the fotal number of PSU in the population, and the number of S50

pop#lclusPop <- lengthlnique(popfonShoreSamplocArviata) # number of market+days

popiNvoyPop <- lengthUnique (popdvoyageld) # number of trips

We then defined the arravs to keep the simulations results in.

#applist <- sori(unique(popfappFdd))

spplist <- mort(unique{popfsppCode))

ctrylist <- sort(unique(pop$landCtry))

stratalist <- sort(unigue(pop%onShoreSamplocGroup))

Nctry <-length(ctrylList}
Nstrat <-length(stratalist}
Ne=pp <- length(sppList)

simTotEst <- array(NA,dim=c{nsim,2})
simSppEst <- array(NA,dim=c(Nspp,2,nsim})
sinSppSize <- array(NA,dir=c{nsim,Nspp))
sinVoyageIdSize <- array(NA,dir=c(nsim))
dimnamas (simSppSize) [[2]] <- spplist
dimname= (simSppEst) [[1]] <- spplist
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sampRowlames <- list()
simDomainEst <- array{N4,dir=c(length(domainlevels)},2,nsim}}

simCtryEst <- array(NA,dim=c{Nctry,2,nsim))
dimnames (simCtryEst) [[1]] <- ctryList
simStrataEst <- array(NA,dim=c(Nstrat,2,nsim))
dimnames(simStrataEst) [[1]] <- stratalist

popdsppFac <- factor(pop$sppCode ,levels=spplist,ordered=TRUE)
#popfsppFac <- factor(popfsppFAD, levels=spplist, ordered=TRIE)

#number of the porirdays
nMEpop <- tapply(popS§onShoreSamplocArvlate, pop§onfhoreSampLocGroup, lengthlnique)

# Print the proporiion of current sampling in each country.
magicNumbers/tapply(pop$onShoreSamplocArvDate , popfctryCodel,
lengthUnique) [names (magicNumbers]}]*100

And then we run the simulation code:
for (i in 1:nsim) {

if (msim >= 10) {
if ((i/round(nsim/10)) - (iY%/¥roundinsim/10)) == 0) {
print(paste(i, date(}})}
flush.conzole ()
}
} elze {
print(paste(i, date(}))
flush.console ()
}

# sample market-days ("on shore sampling lecation arrival dates ') from

# market-days grouped together (e.g. by counirsr} first we select the

# regquired number of markei days from the group of market days then we

# collect all the data for those markei days in the population fogeiher into

# a sample

salectedinShoreSamplocArvDates <- sampleFromAGroup{popfonShoreSamplocArviate,
popfonShoreSamplocGroup, onShoreSamplocGroupSampSize )

samp <- poplpopSonfhoreSamplocArvlate Yin¥, selectedinShoreSamplocArvDates,
1

# now count up how many market days there are in each group of market days
# in the zample then add to the sampled data a field for the number of

# market days in each group in the population and a field for the number of
# market days in each group in the sample how many market days in the sample
oMSsamp <- tapply(samp$onShoreSamplocArvDate, sampfonShoreSanplocGroup,

lengthlUnique)

sanpfnPoplnShoreSamplocArvlate <- nMSpop[match{sampfonShoreSanpLlocGroup,
name s (nMSpop) } ]

sanpfnSamplnShoreSampLlochrvlate <- nMSsamp[match({samp$onShoreSamploctroup,
name s (nMSzamp) )]
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# now count up how many voyages there are in each market day in the sample -
# for each markei day this is mow 'the population’ of woyages to sample from
# for that market day if the regquired sample of voyages is bigger than the
# population of voyages
oMDpop <- tapply(samp$voyageId, samp§onShoreSamplochrvlate, lengthUnique)
onShoreSanplocArvDateSampSize <- rep(onShoreSamplocArvDateVoyageldSampSize,
length(oMDpop) )
names (onShoreSaspLocArvDateSampSize) <- names (nMDpopl
onShoreSampLocArvDateSampSize [onShoreSamplocArvDateSampSize > nMDpop] <- nMDpop[onShoreSampLoc

nMlpop]

# print( 'zample tripa'l

selectedVoyageld <- sampleFromAGroup(sampS$voyageld, sampfonShoreSampLocArvDate,
onShoreSampLocArviateSampSize )

samp <- samp[sampfvoyageld ¥in}¥ selectedVoyageId, ]

# number of frips in the sample

nMlsamp <- tapply(samp$voyageld, sampSonShoreSampLochrvlate, lengthlniquel
sampfnPopVoyageld <- oMDpop[match(samp$onShoreSamplochArvlate, names(nMDpop))]
samp$nSampVoyageld <- nMDsamp[match(samp$onShoreSampLocArvlate, names(nMDsamp)l]

# number of clusters (merket days in the samplel

samp$nClusSamp <- lengthUnique (samp$onShoreSampLocArvDate)

# number of woyages in each market day

nvoyClus <- tapply({sampfvoyageld, samp$onShoreSamplLocArvlate, lengthUnique)

samp$nvoyClus <- nwvoyClus[match(samp$onShoreSamplLochrvDate, names(nwoyClus))]

# The weighi for the uwnsiratified ifwo sfage sampling

sampfweight <- sampfNclusFop/samp$nClusSamp * samp§NvoyClusFop/sampdnvoyClus

# for the strafified sampling we need

sampfweightSrat <- samp§nFopinShoreSampLocArvDate/samp$nSampOnShoreSamplocArvDate *
samp§ivoyClusPop/ sampfnvoyClus

samp$osld <- as.numeric{factor(sampfonShoreSampLocArvDate]))
samp$vId <- as.mumeric{factor(samp$voyageld))

svyDRand <- svydesign(id = -onShoreSampLocArvDate + voyageId, weights = -weight,
data = samp)

svyD8trat <- svydesign(id = -onShoreSampLocArvDate + voyageId, weights = -weight8rat,
data = gamp, strata = -onShoreSampLocGroup)

# swyl2 <« swvydesign(id=-osld+uld,data=samp, fpc=-NclusPoptNvoyClusPop)

# class(sampfzppFac) <-'foctor' the random sample

res <- svyby(-landWt, by = -sppFac, FUN = svytotal, design = svyDRand)
# and the sirafified sample

res <- svyby(-landWt, by = -sppFac, FUN = svytotal, design = avyDStrat)
# res <- svyby(-landWt,by=-sppCode FlilN=svytotal,design=svyl) simTot

# <-svytotal (-lendWt,design=svylRand)

simTot <- svytotal(-landWt, design = svyDStrat)

simTotEst[i, c(1, 2}] <- c(simTot, SE(zimTot))}
# estimating the weight by landing couniry from o random and a sirafified

# scheme resRandrandli
# <-svyby(-landkt, by=-onShoreSampl ocGroup , FUN=svytotal, design=svyDRand)

136



resStrat <- svyby{-landWt, by = -onShoreSampLocGroup, FUN = svytotal, design = svyDStrat)

resCtry <- svyby(-landWt, by = -landCtry, FUN = svytotal, design = swyDStrat)

simStrataEst [match{resStrat[, 1], stratalList), , i] <- matrix(unlist(resStrat[,
2:3]), byrow = FALSE, ncol = 2)

gimCtryEst [match(resCtry[, 1], ctrylList), , i] <- matrix(unlist(resCtryl[,
2:31), byrow = FALSE, ncol = 2)

simSppEst [match(res[, 1], spplist), , il <- matrix{unlist(res[, 2:3]), byrow = FALSE,
ncol = 2)

simSppSizeli, 1 <- tapply{samp$voyageld, factor{samp$sppFac, levels = spplist,
ordered = T), lengthUnigque)

simVoyageIdSize[i] <- lengthUnique (samp$voyageId)

sampRowNames[[i]l] <- rownames(zamp)

1
# end of the simulation loop -————————————————————————- Svae the
# outputs of the simulations

=imSppSize [is.na(zinSppSize}] <- 0

print{"end sim")
flush.console()

popTrip <- dcast(pop, voyageld - sppCode, value.var = "landWt", fill = 0, sum)

print(*saving simulation results")

resultslbject <- list{sampRowNames = sampRowNames, simSppEst = simSppEst, sinSppSize = simSppSize,
simVoyageldSize = simVoyageIdSize, simCtryEst = simCtryEst, simStrataEst = simStrataEst,

simTotEst = simTotEst, pop = pop)

dateStamp <- date()

rdaFileName <- paste(paste(getwd(), "temp”, sep = */"), paste(paste ("5, sinName,
"nsim”, nsim, gsub{":", "-", dateStamp), sep = " "}, ".rData", sep = ""),
sep = "/")

pdfFileName <- paste("resultsh\sim results "

dateStamp), ".pdf", sep = " ")

, simName, nsim, gsub(":", "-",

save (resultslbject, file = rdaFileName)

Populate the arrays previously produced with the suimulations results and caleulate some summary statistics.

# reassigning a resultslbject for plots and summsry stats.
a <-resultslbject

=imSppEst <-a$simSppEst

=2imSppSize <-aSsimSppSize

pop <-afpop

#popTrip <—afpopTrip

simTotEst <-afsimTotEst
simStrataFEst <-aSsimStrataEst
simCtryEst <-aSsimCtryEst

spplist <- sort(unique{afpopfsppCode)]
ctrylList <- sort(unique{afpopflandCtry))
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lengthUnique <- function{x){length(unique(x))}
asCharacterUnique <- function{x){unique (as.character(x))}}
R R RN R RN R R R R R R R SRR R R R

# calculate summary statistics

meanSppEst <- apply(=imSppEst[,1,],1,mean,na.rm=T}
=sdSppEst <- apply(simSppEst[ ,1,],1,sd,na.rm=T)
sppSampSize <- colMeans(simSpp3ize)

mean3dSppEst <- apply(=imSppEst[,2.],1,mean,na.rm=T)
ciLoSppEst <- apply(simSppEst[ ,1,],1,quantile,0.025,na.Tm=T)
cilUpSppEst <- apply(simSppEst[ ,1,],1,quantile,0.975,na.rm=T)
ASEest <- sdSppEst/meanSppEst

sppPop <- tapply(popflandWt,popdsppFac,sum)

sppPopSize <- tapply(pop$voyageId,popdsppFac,lengthlnique)
sppBiasEst <- 100*(meanSppEst/sppPop-1)

sppPopSD <- apply(popTripl,spplist],2,sd)
#3ppFopSD <- apply(popTripl,2:120],2,5d)
sppPopMean <- apply(popTripl,spplist] ,2,mean)

CVpopTrip <- sppPopSD/sppPopMean

ctryPop <-tapply(pop$landWt,popflandCtry, sum)
ciLoCtryEst <- apply(simCtryEst[ ,1,],1,quantile,0.025,na.rm=T)
cillpCtryEst <- apply(simCtryEst[ ,1,],1,quantile,0.975,na.rm=T)

strataPop <-tapply(pop$landWt,popfonShoreSampLocGroup, sum}
ciLoStrataEst <- apply{simStrataEst[ ,1,],1,quantile,0.025,na.rm=T}
cillpStrataEst <- apply{simStrataEst[ ,1,],1.quantile,0.975,na.rm=T}

meanCtryEst <-apply(simCtryEst[,1,],1,mean,na.re=T)
sdCtryEst <-apply(simCtryEst[ ,1.].1,sd,na.rm=T)
ctryRSEest <- sdCtryEst/meanCtryEst

meanTotEst <-mean(zinTotEst[,1])
sdTotEst <-sd(simTotEst[,1])
totRSEsst <- =dTotEst/meanTotEst

# mean RSE over fish species and country

mean(RSEest, na.rm=T)

mean(ctryRSEest, na.rm=T)

100* (mean( (sinTotEst [, 1]-sum{pop$landWt) ) fsum(popflandwt} )]} # overall bics

Flot the results for each sampling design.

pdf (file=pdfFileName)

plot (sppPopSize,sppSampSize , type="n")
text (sppFopSize,sppSampSize ,names(sppPopSize) ,cex=0.7)

# histogrames of simulation distributions
# for spp landed weights
fishOfInterest <-whatFish{someSppFAO)$Scientific[-c{3,7,13,16)]

for(j in 1:length(fishDfInterest))
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{
hist(simSppEst [fishlf Intere=st[j],1,] ,nclass=30,xlab="Estimated total”,
main=whatFish(fishDfInterest[j])$English,density=30,col=2)

abline (v=sppPop[fishDf Interest[j1],col=3,1ty=1, Iwd=4)}
abline (v=mean(simSppEst [fish0fInterest[j1,1,1),col=2,1ty=1,1wd=2)
abline (v=cillpSppEst [fishOf Interest [{1] , col=2,1ty=2)

abline (v=ciLoSppEst [fishOfInterest[j1],col=2,1ty=2)

¥

#-—————————————bias and veriance plots V= pop weight-—————"—""——""""——

plot(sppPop,meanSppEst , ylim=c{0,max (ciUpSppEst ,na . rm=TRUE]} ) ,type="n")
pointas(sppPop,meanSppEst ,pch=16, cex=0.T7)

#tect (sppPop , meanSppEst, names (sppPop) , cex=0. T, pos=rep(c(2,4)10))

text (sppPop,meanSppEst ,whatFish(names (sppPop) ) $Code ,cex=0.T,pos=4)
segments (sppPop, ciLoSppEst , sppPop, cillpSppEst)

—_m

abline(0,1,col="grey"}

#Fommm bias plot--————-———r—————————-
plot(sppSampSize,sppBiasEst, type="n" ,ylizm=c(-20,20))}
points(sppSampSize,sppBiasEst, pch=16,cex=0.7)

#text (sppSampSize, sppPiasEst ,names (sppSampSize), cex=0.7)

text (sppSampSize,sppBiasEst ,whatFish(names (sppSampSize)} }§Code ,cex=0.7,pos=1)
abline (k=c(-10,-5,5,10),col="grey")

plot{ctryPop,meanCtryEst,ylim=c (0 ,max (cilpCtryEst ,na.rm=TRUE}) ,type="n")
points(ctryPop,meanCtryEst ,pch=16,cex=0.T)

#text (sppPop , meanSppEst, names (sppFPeop) , cex=0. T, pos=rep(c(2,{)10))
text{ctryPop,meanCtryEst ,names (ctryPop) , cex=0.7,pos=4)
segmentsa(ctryPop,ciloCtryEst ,ctryPop, cillpCtryEst)

abline(0,1,col="grey"}

plot(sppPop,meanSppEst , x1im=c{0, 1e6) ,ylim=c(0,1e6) ,type="n")
points(sppPop,meanSppEst ,pch=16, cex=0.T)

text {sppPop, meanSppEst ,names (sppFPop) , cex=0.7,poa=2)

segments (sppPop, ciLoSppEst , sppPop, cillpSppEst)
abline(0,1,col="grey"}

plot(sppPop,meanSppEst , x1im=c{0, 1e3) ,ylin=c(0,2e3) ,type="n")
points(sppPop,meanSppEst ,pch=16, cex=0.T)

text {sppPop, meanSppEst ,names (sppFPop) , cex=0.7,poa=2)

segments (sppPop, ciLoSppEst , =ppPop, cillpSppEst)
abline(0,1,col="grey"}

plot(sppSampSize,sppBiasEst, type="n")
text(sppSampSize, sppBiasEst ,names (sppSampSize) , cex=0.7)

plot({sppSampSize,sppBiasEst, type="n" ,xlim=c(0,100}
text (sppSampSize,sppBiasEst ,names (sppSampSize) , cex=0.7)

plot(CVpopTrip,RSEest , type="n"]
text (CVpopTrip,RSEest ,names {CVpopTrip) ,cex=0.7)

plot({sppSampSize,R8Eest, type="n" ,xlim=c(0,10))
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text (sppSampSize ,RSEest ,nanes{sppSampSize) ,cex=0.7)

plot (sdSppEst ,meanSdSppEst , type="n") ;abline(0,1)
text (sdSppEst ,meanSdSppEst ,names (sdSppEst) , cex=0.7)

dev.off ()
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csPi Data Exchange Format

Reproduced here is the csPI data exchange format neéuolesdtoring sampling data collected

under stratified design based sampling schemes using multi stage probability based selection
methods. This format is a development of the data exchange format used in the COST project

(COST 2006), and for the Regionatabase (RDB). It was further developed and used during the

2Yw5. wHamnmam OL/9{ wHamnU $2N] aK2L) Ay hOiG20SN
01 workshop in Sete, France. For development and testing during the project the format was

0§ SN SR éhOudtbd roted thaitithis format will evolve as more nations adopt probability

based selection methods and estimation routines.
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Basic

Deleted | Key | Order | Name R-Object name Type | Req. | checks | Description ‘Under construction' comments
1 Record recType Stiing | M Fixed value SE Not a key variable, but used to identify the tables type
type
Y Sampling | sampType Stiing | M Code | “S”=seasampling, “M” = market sampling of known fishing trips, “D” = market Deleted - This one have nothing to do with the sampling event -
type list sampling of mixed trips, “V" = vendor. 1 e.g. you could sample both M and D on a market day.
Y 2 sample seCode sting | M A unique and short code identifying the sampling event. National code Do we need the psuld? That is a very long key and it may not be
event unique in the present form.
code
3 Data dataProv Stiing | M Code | A means of recording who provided the data to the RDB, this may be different
provider list from the institute or body that actually did the sampling
4 Sampling | sampCtry Stiing | M Code | IO 31661 alpha-3 codes. The country that did the sampling Old variable moved from TR
country list
B Sampling | samplnst ™M The sampling institution, i.e. those who actually did the sampling. This might not
institution be the organization who ultimately provide the data to the RDB.
6 Sampling | sampMeth Stiing | M Code | “Observer” or “SelfSampling” Old variable moved from TR
method list
7 Sampling | sampTeam String | O An identifier for the individuals or team who collected the sample. This s likely to
team be mainly of interest at the national level and would be an optional field for RDB
inelusion. Similar fields in the ca table could provide information on who did the
age reading and should be considered
8 Sampling | seVear Intege | M Sampling event year
year r
9 Sampling | sampDate Sting | M “YYYY-MM-DD” (IS0 8601). The date on which the sampling occurred (see general
date issues below)
10 sampling | sampTime Stiing | M “HH:MM". The time an which the sampling occurred (see general issues below) This should be used mainly for on-shore where distinct
time sampling can occur on the same day
11 Sampling | samploe stiing | M The location where the sampling is done The loaction of the sampling will be the scheme and strata
location specific element of the sampling frame. For on-shore it should
be one of arvLoc, landLoc, saleLoc or buyerLoc. For at-sea it will
be the vessel, and the code vslid can be used to refer to the
vslid specified in the tr table
12 Sampling | samplocType Stiing | M Code | This describes the type of location where the sampling occurred. Code list of Renamed from locType to samplocType
location list "Vessel”, "Port”, "Market", "Factory"
type
13 Design psuType Stiing | M Code | This is the type of the psu and falls within the 4 classes proposed by WKPICS 2 We need a code for qouta sampling - and possible more
class list (ICES 2012); the vessel x time, the trip, the site x day or the site. This is the unit of
which psuTotal and psuSamp are measures
14 Design design This would be a character string specifying the type of sampling design used to
collect the data, for example “stratified two stage cluster”. It could link specifically
to the design object deseriptions used in the R survey package, and would ensure
that the appropriate estimation process was followed for the specific sampling
data.
15 Population | popData This would be a character string slot that allowed the specific population data from | Moved from being a slot to SE
Data which the sample was drawn to be identified. It could be a specific link to a cpRDE
object.
16 Sampling | sampScheme The name for the sampling scheme under which the data were collected
scheme
17 Sampling | sampStrata The name of the sampling stratum in the particular scheme from which the actual
strata sample was obtained. The format of this needs discussion and/or definition
18 sampling | sampTemporalUni The period over which the sampling is organized e.g. year, season, semester,
Temporal | t quarter. This is the temporal sampling stratum during which sampling effort would
Unit be assumed not to change. It could include seasonal periods. This temporal period
is quite distinct from a time domain, such as a quarter, for which an estimate may
be needed.
19 Sampling | sampTemporalld The name for temporal unit to which the data belongs. E.g. "2013" or "first season
Temporal 2011" or "Qtr1 2012"
Identifier
20 Primary psuKey This lists the elements in the se table that exactly allows the sampling unit to be Kirsten - I'm not sure this will give a unique sample event - more
sampling uniquely identified. Typically it would include the scheme, the stratum, the samples on a date.
Unitkey sampling temporal identifier, the sampling date and sampling location
21 Primary psuld This is the concatenation of the actual values from the fields specified by the Kirsten- 'm not particularly fond of the variable. In my opinion
Sampling psuKey. These are unique to the sample, and ideally map to the elements in the itis redundant information and a very long code for a key
Unit population dataset (cpRDB) that can be similarly classified. The psuld would be a variable.
Identifier replicated field in all the tables in the csRDB structure
22 Primary psuTotal This is the total number of possible sampling elements in the population e g,
Sampling market days over the year, vessels in the sampling frame. This would generally be
Unit Total obtained from the population data that is explicitly liked to the csRDB sample data.
The @$popData slot was envisaged to allow this dataset to be specifically
identified.
23 Primary psusampled This is the total number of samples obtained from within the sampling stratum and
Sampling will correspond to the number of unique psuld values
Unit
Sampled
24 Primary psusampProb This will be the prabability of selecting the sampling unit, in many instances it will
sampling be the ratio of psuTotal/psuSampled. It could however be populated
Unit independently for example where an unequal probability selection method was
Probability used.
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R-Object Basic
Deleted Key | Order | Name name Type Req. | checks Description ‘Under construction' comments
1 Record recType String | M Fixed value TR
type
Y psuld The unique primary sampling unit identifier for the sample. Would map to the
psuld in the SE table.
[ 2 Sample seCode Sting M A unigue and short code identifying the sampling event. National code. Do we need the psuld? That is a very long key and it may not be unique
event code in the present form
¥ 3 Year year Integer | M 1900-
3000
¥ 4 Project proj String | M Codelist | National project name. Code list is editable
Y 5 Trip code trpCode String | M String 50 | Mational coding system.?3 Currently there is a problem with how a trip is defined; for an at sea
sample it is a single voyage on a fishing vessel, for an onshore sample it
is defined as a trip to a market. The latter is problematical when more
than one vessel is sampled because it conflates the primary sampling
unit (the site and day) with the secondary sampling unit (the vessel).
Therefore trpCode should be a unique code that refers to a particular
vessel and a particular fishing trip. A trip to a market would have a
unique psuld, within which there can be samples from more than one
vessel, each with its own trp-Code. The trpCode would be the code used
by the sampling institution to identify the sample, and would be distinct
from the voyageld which would be the official record of the vessel's trip
or landing (see general issues below)
6 sampling sampType String | M Codelist | “S”=sea sampling, “M” = market sampling of known fishing trips, “D” = market | Should this be a key varible? - It may be nice to have in all the tables
type sampling of mixed trips, “V” = vendor. 1
Y Landing landCtry String | M Code list | 1SO 3166-1 alpha-3 codes: the country where the vessel is landing and selling In HH now
country the catch.?72
7 Vessel flag | vslFlgCtry String | M Codelist | IS0 3166-1 alpha-3 codes: the flag country of the vessel. This can be different
country from the landing country (see description of Landing country).?2
8 Vessel vslid Integer | O 1- Encrypted vessel identifier. Id encrypted so that no-one can map the Id to the Should this be a key varible? - It may be nice to have in all the tables
identifier 999999 real vessel
(encrypted)
9 Vessel vslLen Integer | O 3-160 Over-all length in metres
length
10 Vessel vslLenCat String M Code list Is the R name correct - should be the same as in CL/CE
length
category
11 Vessel vslPwr Integer | O 4-8500 Vessel power (kW)2.5
power
12 Vesselsize | vslSize Integer | O 1-2500 Gross registered tonnes (GRT)
13 Vesselsize | vslSizeUnit String | O Codelist | Anew field for the vessel size unit, gross tonnage GT and gross registered Mandatory if vessel size filled in. Set up a code list
unit tonnage GRT are used for different sizes of vessels and are not readily
convertible.
14 Vesseltype | vslType Integer | M Code list | 1=stern trawler, 2=side trawler, 3=gillnetter, 4=other boats
15 Number of | faNum Integer | Q 1-300 Total number of hauls/sets taken during the trip. Both the stations where
sets/hauls biological measures were taken and the stations that were not worked up
on trip should be counted here.?8
16 Days at sea | daysAtSea Integer | O 1-60 In days.?9 This needs to be calculated the same way as in CE - decimal days?
¥ Sampling sampCtry String | M Codelist | IS0 3166-1 alpha-3 codes. The country that did the sampling What about putting this in SE
country
Y Sampling sampMeth String | M Codelist | Observer or "SelfSampling”. What about putting this in SE
method
17 Voyage voyageld String | O A new field for voyage identifier. This would provide a direct link to control How can it be a landing ID - isn't this table only about trips? Notes on
identifier agency data and can be the fishing trip ID or landing ID. It would provide a link | confidialyti in WKRDB 2014
between the population data and the sampling frame
Y Harbour harbour String | O Code list_| Landing harbour. There are 50 many locations now, so it needs to be more specific.
18 Departure | deploc String | © Code list Always port? | guees it depends on definition. Mandatory for at-sea
location
19 Depature depDate String | O “YYYY-MM-DD” (ISO 8601). The date of departure of the trip
date
20 Departure | depTime String | O "HH:MM". The time of departure of the trip
time
21 Arrival arvloc String | M Always port? Together with samploc this will be the mandatory
location locations.
22 Arrival date | arvDate String | O “YYYY-MM-DD” (ISO 8601). The date of arrival of the trip.
23 Arrival time | arvTime String | O "HH:MM". The arrival time of the trip.
24 Secondary | ssuType String The type of secondary sampling unit, e.g. this could be vessels landing at a
sampling market on a particular day in the case of onshore sampling, or a fishing trip of a
unit Type particular vessel in the at-sea case. Analogous to the use of psuType in the se
table.
25 Secondary | ssuKey String Secondary sampling unit key. The variables used to identify the secondary
sampling sampling unit, typically this would be the pusld and the unique identifier for
unit key the secondary unit e.g. the vessel or the trip.
26 Secondary | ssuld String The secondary sampling unit identifier; the actual values as specified by the Do we need this. Same argument as for the psuld
sampling ssuKey.
unit
Identifier
27 Secondary | ssuTotal String The total number of secondary sampling units, for example the number of
sampling vessels landing at a market on a particular day, or the total number of fishing
unit total trips made by a particular fishing vessel.
28 Secondary | ssusampled | String The number of secondary sampling units actually sampled, e.g. the total
sampling number of different vessels sampled at a market on a particular day in the case
unit of an onshare sample. For an at-sea sample this will be the number of trips
sampled sampled from the particular vessel.
29 Secondary | ssuSampProb | String The sampling probability for the secondary sampling unit. i.e the ratio of
sampling ssuTotal/ssuSampled.
unit
probability

144




Basic
HH/TR Deleted Key | Order Name R-Object name Type Reg. checks Description ‘Under construction' comments
HH/LF 1 Record type recType String M Fixed value HH
HH/LF Y 2 sample event code | seCode Sting M A unigue and short code identifying the sampling event. National code. Do we need the psuld? That is a very long key and
it may not be unique in the present form
HH/LF Y 3 Year year Integer | M 1900-
3000
HH/LF Y 4 Project proj String M Code list | National project name. Code list is editable.
HH/LF Y 5 Trip code trpCode String M String 50 | National coding system
Y 2 Sampling type sampType String M Codelist | “S”=seasampling, "M” = market sampling of known fishing trips,
“D” = market sampling of mixed trips, “V” = vendor. 1
Y psuld The unique primary sampling unit identifier for the sample. Would map to
the psuld in the SE table.
Y ) Vessel flag country | vsIFlgCtry String M Code list | 150 31661 alpha-3 codes. The flag country of the vessel. This can be
different from the landing country (see description of LandingCountry).
HH/LF 6 Aggregation level agglev String o Code list | H=haul. T=trip.
LF Landing fraction landFrac The landed fraction. This is a means of identifying sections of the landing
that can be distinguished that are not fishing operations. Typically this
could relate to different parts of a landing that came from different sea
areas or were caught using a different gears on the same trip. Suitable
codes would need to be determined,
HH/LF Y 8 Station number staNum Integer | M For an at-sea trip the sequential haul or set number number. For an on-
shore trip this is set to 999
HH Fishing Operation foType The type of fishing operation recorded, e.g. could be a haul or a set, or it
Type could be used for purse-seines fishing for Tuna around a fish aggregation
device (FAD) or as a free school. In the case of an onshore sample it could
be the nature of the landed fraction.
HH Fishing Operation fokey The means of identifying the specific fishing operations; e.g. trip and haul What about foType?
Key number, in the onshore case market day vessel and landed fraction.
HH Y Fishing Operation fold Fishing operation Identifier; this would be the specific identifier for the landing fraction/foType are missing. The code is
\dentifier fishing operation, as specified by the foKey. too long and the infarmation in it are reduntant
HH 9 Fishing validity foval String o Code list | I=Invalid. v=Valid
HH/LF 11 Catch registration catReg String M Code list | The catch registration. An existing field that was unclear. Registers what
compenents of the catch can be expected in the sl tables. The parts
(Iandings/discards) of the catch are registered as "All", "Lan", "Dis", "Non".
According to current definitions "All" assumes that both "Lan" and "Dis" are
sampled. Do we need a category for Catch samples?
HH/LF 12 Species registration | sppReg String M Code list | The species in the catch, registered as "All", "Par", "Non"
HH/LF 13 Date foDate String M Date. This would be defined according to the fishing operation, and the How do we define the date when sampling from a
subgroup considered that it should become foDate. There might however trip - on-shore
be database issues in the changing of a field name.
HH/LF 14 Time foTime String o Starting time. "HH:MM".__in UTC.?9 How do we define the time when sampling from a
trip - on-shore
HH 15 Fishing duration foDur Integer | O In minutes.10
HH 16 Pos.Start.Lat. dec. latini Decfs) | O Shooting (start) position in decimal degrees of latitude.?11
HH 17 Pos.Start.Lon.dec. | lonini Decs) [ O Shooting (start) position in decimal degrees of longitude?.11
HH 18 Pos.Stop.Lat.dec. latFin Decs) | O Hauling (stop) pesition in decimal degrees of latitude?.11
HH 19 Pos.Stop.Lon.dec lonFin Decf5) | O Hauling (stop) position in decimal degrees of longitude.?11
HH/LF Economical zone ecoZone Code list | The economic zone. An additional spatial variable that can be used to How do we define when sampling from a trip -
identify areas beyond the ICES divisions. on-shore
HH/LF 20 Area area String M Codelist | Area level 3 (level 4 for Baltic, Mediterranean, and Black Seas) in the Data How do we define when sampling from a trip -
Collection (EC, 2008a, 2008b) on-shore
HH/LF 21 Statistical rectangle | rect String o Codelist | Area level 5 in the Data Collection Regulation (EC, 2008a, 2008b). This is the | How do we define when sampling from a trip -
ICES statistical rectangles (e.g. 41G9) except for the Mediterranean and on-shore
Black Seas, where GFCM geographical subareas (G5As) are used.?13
HH/LF 22 Subpolygon subRect, String o Code list | National level as defined by each country as child nodes (substratification) | How do we define when sampling from a trip -
of the ICES rectangles. It is recommended that this is coordinated on-shore
internationally, e.g. through the Regional Coordination Meetings (EC
RCMs).
HH 23 Main fishing depth | foDep Integer | O Depth from surface to groundrope in metres?.5
HH 24 Main water depth | waterDep Integer | O Depth from surface in metres?.14
HH/LF 25 Fishing activity foCatNat String o Code list | Country specific Fishing activity category (=?métier). National level as
category National defined by each country as child nodes (substratification) of the level-5
codes.
HH/LF 26 Fishing activity foCatEuS String o Codelist | Fishing activity category (=?métier). Level 5 as defined in a hierarchic
category European structure in the Data Collection Regulation (EC, 2008a, 2008b).
[ME]
HH/LF 27 Fishing activity foCatEu6 String o Codelist | Fishing activity category. Level 6 as defined in a hierarchic structure in the
category European Data Collection Regulatian (EC, 2008a, 2008b). Level 6 is further specified
W6 by the Regional Coordination Meetings (EC RCMs, Council Regulation [EC]
No 1543/2000) or any later authorized revision
HH/LF 28 Gear type gear String M Code list
HH/LF 29 Mesh size meshSize Integer | O Stretch measure.?18
HH/LF 30 Selection device selDev Integer | O Code list | Not mounted?=70, Exit window / selection panel?=?1, grid?=?2. A selection
device is defined as a square-meshed panel or window that is inserted into
atowed net
HH/LF 31 Mesh size in meshSizeSelDe | Integer | O In mm. The mesh size of a square-meshed panel or window shall mean the
selection device v largest determinable mesh size of such a panel or window.
LF 3 Landing country landCtry String M Code list | 150 3166-1 alpha-3 codes
LF Landing location landLoc The landing location. A more clearly defined field for the landing harbour
One problem with having harbour in the tr table is that it assumes that a
single trip has a single landing port, this may not be the case
LF Landing location landLocType The landing location type. This would be a descriptor of the landing
type location, suggested by the subgroup and could be used to distinguish ports,
auctions, fish cages, factory ships etc.
LF Landings date landDate The date of the landing. Note that there would be a arrival date (in TR) and
a separate landing date (in HH), with the possibility that there may be more
than one landing for a single fishing trip. This is to reflect the situation
found with some fishing trips which have multiple landings.
LF Landing time landTime
LF Sales country saleCtry The sale location of the landed fraction of the catch
LF Sales location saleloc The sale country of the landed fraction of the catch.
LF Sales date saleDate The sale date of the landed fraction of the catch.
LF Sales time saleTime
LF Buyer location buyerLoc The buyer's location. This is a potential sampling location that is distinct
from both the landing location and the sale location.
HH/LF Domain 1 domain1
HH/LF Domain 2 domain2
HH/LF Fishing Operation foTotal The fishing operation total, e.g. the total number of hauls on a trip. How This is already in TR (foNum)
Total this would work for the landFrac needs to be tested
HH/LF Fishing Operation foSampled The number of fishing operations sampled.
Sampled
HH/LF Fishing Operation foSampProb The fishing operation sampling probability, this would usually be the ratio
Probability of foTotal/foSamp and the sample weight, for the fishing operation, would
be the inverse of foSampProb. foTotal, foSamp and foSampProb are
analogous to the sampling probability variables for the psu and ssu in the
SE and TR tables.
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Deleted Key | Order | Name R-Object Type Req. Basic Description ‘Under construction’ comments
name checks
1 Record type recType String | M Fixed value SL.
Y 2 sample event | seCode Sting ™ A unique and short code identifying the sampling event. National code. Do we need the psuld? That is a very long key and it
code may not be unique in the present form.
Y 3 Year year Integer | M 1900-
3000
Y 4 Project proj String | M Codelist | National project name. Code list is editable.
Y 5 Trip code trpCode String | M String 50| National coding system.
Y 6 Station staNum Integer | M For an at-sea trip the sequential haul or set number number. For an on-share trip this is
number set to 999
Y 7 Fishing fold Fishing operation Identifier; this would be the specific identifier for the fishing operation, | landing fraction/foType are missing. The code is too
operation as specified by the foKey. long and the information in it are reduntant
Identifier
Y 2 Sampling type | sampType String | M Codelist | “S”=sea sampling, “M” = market sampling of known fishing trips, “D” = market sampling
of mixed trips, "V” = vendor. 1
Y psuld The unique primary sampling unit identifier for the sample. Would map to the psuld in the
SE table.
¥ 3 Landing landCtry String | M Codelist | 150 3166-1 alpha-3 codes.
country
Y 4 Vessel flag vsIFlgCtry String | M Codelist | IS0 3166-1 alpha-3 codes. The flag country of the vessel. This can be different from the
country landing country (see description of LandingCountry).
8 Commercial commSpp The commercial species. These are how the commercial data are likely to be recorded
species officially - these will include landings where species are not commercially identified but
landed collectively and in some case might not be correct (Anglerfish, megrim, gurnards,
sole, skates and rays). This would allow the observer(s) to identify the species within a
commercial species mix when sampling
Y 9 Species spp String | M Codelist | Scientific name in Latin (Genus species). This is to be the recognised name that
corresponds to the WoRMS alphi code. (A suffix to the latin name is used for species for
which Stack cannot be defined by area)
Y 10 Catch catchCat String | M Codelist | The fate of the catch: "Dis"=discard, "Lan"=landing.
category
Y 11 Landing landCat string | M Codelist | Theintended usage at the time of landing. This should match the same field in CL record
category (whether or mot the fish was actually used for this or another purpose): "IND"=industry or
"HUC"=human
Y landFrac The landed fraction. This is a means of identifying sections of the landing that can be |sn't that in the fold? OBS the foType
I that are not fishing operations. Would map to the value in the HH table.
Y 12 Commercial commCatscl string | O Codelist | Commercial sorting scale code (optional for "Unsorted"”)
size category
scale
Y 13 Commercial commCat Integer | O Codelist | Commercial sorting category in the given scale (optional for "Unsarted"). (EC, 2006) and
size category later amendments when scale is "EU"
Y 14 Subsampling subSampCat String | O Codelist | Used when different fractions of the same species are subsampled at different levels.
category Typically used when few large specimens are taken out from the total catch before the
many small fish are
Y 15 Sex sex String | O Codelist | M=Male, F=Female, T=Transitional2 (optional for "Unsexed")
16 Unit type unitType The type of sampling unit. This would define the sampling unit at the sl level, and could be
be for example a box of fish, a section of net, a basket of mixed discards
17 Unit Key unitKey The sampling unit key would be the variables that allowed the sampling unit to be
uniquely identified
Y 18 Unit Identifier | unitid The sampling unit identifier, the actual value of the sampling unit as specified by the
unitKey.
19 Weight wt Integer | M Whole weight in grammes. Decimals not allowed. Weight of the corresponding stratum
(Species - Catch category - size category - Sex).
20 Subsample subSampWt Integer | O Whole weight in grammes. Decimals not allowed. For sea sampling: the live weight of the
weight subsample of the corresponding stratum. For market sampling: the sample weight is the
whole weight of the fish measured (e.g. the summed weight of the fish in one or more
boxes).
21 Total weight totWtDeriv The total weight derivation. At present there is a wt field in the SL table defined as the
derivation whole weight in grams. How that weight is obtained can in practice vary considerably and
the weight derivation field seeks to identify that. Weights can be obtained from actual
measures, estimates derived from observers or fishing vessel crew, official logbook
records, official auction weights, or extrapolated from the weight length relationships of
measured individuals.
22 sampling sampWtDeri The sample weight derivation. As with the total weight this field seeks to clarify how the
Weight sample weight is actually derived. These can, for instance, be measured weights by
Derivation observers of individual or groups of fish, measured weights by fishing vessel crew or
official box weights, they can be obtained from weight length relationships of fish that are
measured, but not weighed
23 Measurement | measType The measurement type. This would be used to describe what parameter was measured
Type e.g. width, tail, head, folk length and is related to the measure class and measure number
fields in the HL table
24 species code sppCode m The WoRMS alphi ID for the species name, must correspond to the name in spp
25 species FAO SpPFAO o The three alpha code for the species from the ASFIS List of Species for Fishery Statistics
code Purposes
26 Presentation pres Presentation; the condition in which the sample was presented, e.g. gutted, whale,
headless etc. The presentation will be related to the commercial category but can differ
within a single commercial category. This is pertinent to the weight fields.
27 Conversion convFacWt The conversion factor used to get from the presentation to the whole weight (wt) field in
Factor Weight the sl table.
28 Length code lenCode String | O Codelist | Class: 1?mm?=?"mm", 0.5%m?=?"scm"; 1?cm?=?"cm"; 2.5?%cm?=225?mm",
5?cm?=?"5%cm".
29 Sampling Unit | unitTotal The sampling unit total, e.g. the total number of boxes, baskets, etc. used to quantify the
Total sampling unit.
30 Sampling unitsampled The number of sampling units sampled
Units Sampled
31 Sampling Unit | unitSampProb The sampling unit probability, this would usually be the ratio of unitTotal/unitSamp and

Probability

the sample weight, for the sampling unit, would be the inverse of unitsampProb. These
fields are analogous to the sampling probability variables in the SE, TR, and HH tables.
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Deleted | Key | Order | Na R-Object Type Req | Basic Description 'Under construction’ comments
name checks
1 Record type recType String | M Fixed value HL
¥ 2 sample event | seCode sting ™M A unique and short code identifying the sampling event. National code. Do we need the psuld? That is a very long key
code and it may not be unique in the present form.
¥ 3 Year year Integer | M 1900-
3000
¥ 4 Project proj String | M Codelist | National project name. Code list is editable.
¥ 5 Trip code trpCode String | M String 50 | National coding system.
¥ 3 Station staNum Integer | M For an at-sea trip the sequential haul or set number. For an on-shore trip this is set to 999
number
¥ 7 Fishing fold Fishing operation Identifier; this would be the specific identifier for the fishing operation, as landing fraction/foType are missing. The code is
operation specified by the foKey. too long and the information in it are redundant
Identifier
¥ 9 Species spp String | M Codelist | Scientific name in Latin (Genus species). This is to be the recognised name that corresponds to the
WoRMS alphi code. (A suffix to the latin name is used for species for which Stock cannot be
defined by area)
¥ 10 Catch catchCat String | M Codelist | The fate of the catch: *Dis"=discard, "Lan"=landing.
category
¥ 11 Landing landCat String | M Codelist | The intended usage at the time of landing. This should match the same field in CL record (whether
category or not the fish was actually used for this o another purpose): "IND"=industry or "HUC"=human
¥ 12 Commercial commCatScl | String | O Codelist | Commercial sorting scale code (optional for "Unsorted")
size category
scale
¥ 13 Commercial commCat Integer | O Codelist | Commercial sorting category in the given scale (optional for "Unsorted"). (EC, 2006) and later
size category when scale is "EU".
¥ 14 Subsampling | subSampCat | String | O Codelist | Used when different fractions of the same species are subsampled at different levels. Typically
category used when few large specimens are taken out from the total catch before the many small fish are
¥ 15 Sex sex String_ | O Codelist__| M=Male, F=Female, T=Transitional2 (optional for "Unsexed")
¥ 18 Unit Identifier | unitld The sampling unit identifier, the actual value of the sampling unit as specified by the unitKey.
¥ 2 sampling type | sampType string | M Codelist | “S*=seasampling, “M" = market sampling of known fishing trips, “D” = market sampling of mixed
trips, “V” =vendor. 1
Y psuld The unique primary sampling unit identifier for the sample. Would map to the value in the SE
table.
Y 3 Landing landCtry String | M Codelist | 150 3166-1 alpha-3 codes.
country
Y 4 Vessel flag vsIFlgCtry string | M Codelist | 150 3166-1 alpha-3 codes. The flag country of the vessel. This may be different from the landing
country country (see description of LandingCountry).
¥ landFrac The landed fraction. This is a means of identifying sections of the landing that can be distinguished
that are not fishing operations. Would map to the value in the HH table
¥ 16 Individual sex | indSex String | M Codelist | The individual sex field allows the sample of a species to be split by sex after being sampled e.g.
(sex) Rays, Nephrops. This allows a sex specific length distribution to be recorded. This was a point of
clarity for the subgroup as to why this field was needed, it is an existing field and there would be
no change to its use. Compare with the sex field in the sl table
Y 17 Length class lencls Integer | M In mm. Identifier: lower bound of size class, e.g. 650 for 65?-2662cm.
18 Number at lenNum Integer | M Length classes with zero should be excluded from the record
length (not
raised to
whole catch)
¥ Measurement | measType The measurement type field might need to be in this table. This is, as with the HL table, the
type parameter recorded e.g. fork length, max length, shell height; see the rationale for measType in
the sl table
¥ Measurement | measCls The measurement class. This would be the measurement value taken on the sampled individuals. It
class could be an alternative or additional measure to the length, which can already be recorded in the
HL table. The measurement class would relate to the measType field in the SL table. Examples
could be tail widths of Nephrops in mm, carapace lengths, and carapace widths.
Measurement | measNum The number of individuals at the specified measurement class. This is a new field. measCls and
Number measNum are analogous to the existing lenCls and LenNum for the recording of length frequency
distributions.
Conversion convFaclen A new field; the conversion factor needed to get from the parameter measured to a standard
Factor Length length. For example the value used to get from the measure to the length class such as Nephrops
tails X 3 = carapace length. This conversion factor can be length dependent therefore it has to be in
the hl table with the length class
species code | sppCode ™ The WoRMS alphi ID for the species name, must correspond to the name in spp
species FAO sppFAO The three alpha code for the species from the ASFIS List of Species for Fishery Statistics Purposes
code
Fish Total fishTotal The total number of fish (or shellfish), e.g. the total number of fish within the sample such as a box
or basket,
Fish Measured | fishSampled The number of fish (or shellfish) measured, e.g. the number of fish for which length or another

measure was made from within the sample.

Fish Sampling
Probability

fishsampProb

The sampling probability for the measured fish, this would usually be the ratio of
fishTotal/fishSamp and the sample weight, for the measured fish would be the inverse of
fishSampProb. These fields are analogous to the sampling probability variables in the SE, TR, and
HH and SL tables,
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Deleted | Key | Order | Name R-Object name Type Reg. Basic Description 'Under construction' comments
checks
1 Record type recType String | M Fixed value CA.
¥ 2 Sample event seCode Sting M A unique and short code identifying the sampling event. National code. Do we need the psuld? That is a very long
code key and it may not be unique in the present
form
¥ 3 Year year Integer | M 1900-
3000
¥ 4 Project proj String | M Codelist | National project name. Code list is editable
Y 5 Trip code trpCode: String | M String 50 | National coding system.?3
Y Sampling type sampType String | M Codelist | “S”=sea sampling, “M” = market sampling of known fishing trips, “D” = market
sampling of mixed trips, “v” = vendor. 1
Y psuld
Y Landing country landCtry String | M Code list | ISO 3166-1 alpha-3 codes.
Y Vessel flag vslFlgCtry string [ ™ Codelist | ISO 3166-1 alpha-3 codes. The flag country of the vessel. This may be different from the
country landing country (see description of LandingCountry)
6 Station number staNum Integer | © 12999 For an at-sea trip the sequential haul or set number number. For an on-shore trip thisis | This needs to be populated if ages are
set to 999 collected by haul
7 Fishing Operation | fold
Identifier
8 Quarter quarter Integer [ M Code list
9 Month month Integer | O Code list
10 Species spp String | M Codelist | Scientific name in Latin (Genus species). This is to be the recognised name that
carresponds to the WoRMS alphi code. (A suffix to the latin name is used for species
for which Stock cannot be defined by area)
11 Sex sex String | © Codelist | M=Male, F=Female, T=Transitional2 {optional for "Unsexed"}
12 Unit Identifier unitld
13 Individual sex indSex
14 Catch category catchCat string | M Codelist | The fate of the catch: discard or landing.
15 Landing category | landCat String | M Codelist | Theintended usage at the time of landing. This should match the same field in the LS
record (whether or not the fish was actually used for this or another purpose): industry
or human
Y landFrac why hads this been deleated? It is needed
to distinguish different landed fractions of
the same trip
16 Commercial size | commCatScl String | O Codelist | Commercial sorting scale code (optional for "Unsorted"”).
category scale
17 Commercial size | commCat Integer | O Codelist | Commercial sorting category in the given scale. (optional for "Unsorted").
category
18 Subsampling subSampCat
category
19 species code sppCode M The WoRMS alphi D for the species name, must correspend to the name in spp
20 species FAO code | sppFAO o The three alpha code for the species from the ASFIS List of Species for Fishery Statistics
Purposes
21 stock stock string | O Codelist | 3
22 Area area string | M Codelist | Arealevel3 (level 4 for Baltic, Mediterranean, and Black Seas) in the Data Collection
(EC, 2008a, 2008b).
23 Statistical rect sring | 0 Codelist | Arealevel 5 in the Data Collection Regulation (EC, 2008a, 2008b). This is the ICES
rectangle statistical rectangles (e.g. 41G9) except for the Mediterranean and Black Seas where
GFCM geographical subareas (GSAs) are used.
24 Subpolygon subRect String | O Codelist | National level as defined by each country as child nodes (substratification) of the ICES
rectangles. It is recommended that this is coordinated internationally, e.g. through the
Regional Coordination Meetings (EC RCMs).
25 Length class lenCls Integer [ M In mm. Identifier: lower bound of size class, e.g. 650 for 65?-662cm.
26 Age age Integer | © Estimated age
27 Single fish fishld Integer | M National numbering system of the individual fish. Preferably unique within the given
number (id) Station and Species, but necessarily unique for the given combination of key fields
above.
2 Length code lenCode! Integer | M Codelist | Class: Imm="mm", 0.5cm="scm"; 1cm="cm"; 2.5cm="25mm", Scm="5cm"
29 Measurement measType The measurement type field might need to be in this table. This is, as with the HL table,
Type the parameter recorded e.g. fork length, max length, shell height; see the rationale for
measType in the sl table.
30 Measurement measCls The measurement class might need to be in this table, as well as the length class, to
Class indicate the increment and size of the measurements, see the rationale for measCls in
the hl table length groups
31 Fish at length fishAtLengthTotal The total number of fish/shellfish measured (for length).
total
32 Fish at length fishAtlengthSampl The total number of fish/shellfish sampled for age weight maturity.
Sampled ed
33 Individual Fish individualFishSam The sampling probability of the fish/shellfish sampled for age weight maturity.
Sampling pProb
Probability
34 Aging method ageMeth string o Code list for estimating the age.
35 Age-plus-group. plusGrp String ™M Code list_ | +?=?Plus group, ??=?Not plus group.6
36 Otolith weight otoWt Dec(5) | O In grammes
37 Otolith side oteside String o Code list The side of the fish where the otolith was taken. R?=?right, L?=?left.
38 Weight indwt Dect) [ 0O In grammes.
39 Maturity staging | matMeth String o Codelist | Methodology for estimating the maturity stage.
method
40 Maturity scale matScale String 0 Code list_| The maturity scale gives the range of the possible stages (values).
41 Maturity stage matStage string o Code list | The stage (value) in the given scale.
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fishPi format help files

Package *fishPiFormats’

Blay 5 2016
Type Package
Title fishPi project data formats
Version 005
Date 25th May 2015
Aulhor Alastair Pout
Depends Riz= 3.0.0), methods

Malntainer <a. pou témarl ab. ac. ok
Description Dats formats for the fishPi project
Licems OPFL (== 1)

H topics documented:

cslataTocsFi C e aa aa e aa e aaaaoan e aa e e ae e ]
Index 4
cslataTocsPi Cemmverts cxiela do cxf'f formad.
Description

This fisnction comvers dats in the csDaia format o that in the cxPi dats format

Usage
csiataTocs? icsoh j, sech j=HIULL )

Argumenis
Csohj an ohjpct of class cslBats
e oh ] a data frame with which to poplate the e slot of the =P data
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Delalls

=P objects comsist of & nested dats frames: se, i, hh, s, hl and ca. Five of thess ans peesent in the
oslata stnsciune an can be populaed using the maiching field names. The new so dats frame can be
added as an options second argument

Value
K A c=Pi ohject combining the old cslatz and mow e objpct, as cutlined above

Warming
The mturned cxobj is no longer in csllata format

Anlhor{s)
Alastair Pout <a. pou t@marlab. ac. ks

Examiples

¥ o do

csPi Crmmercizl Yampling Data formel for uee inthe fichP project

Description
# dats ewchange format for Commencial Sampling Dt for use in the the fishPi project

Format

Farmal class "csFi” [package " fishFiFormats"] ohjpcts with 11 slots

@claszsVemsion a characker string

@desr: A description string

Epoplain A description string

Edesign: A description string

@hisiory: A description string

@m: A data frame of xx variables for meonding sampling event information

@i A data frame of 1 x variables for reconding fishing trip information

@hh: A4 data frame of o varables for mconding information = the haul, set or market fraction
kvel

i@sl: A datn frame of xx varishles for necording information at species, commercial caegory amd
size class kel

@hl: A daty frame of xx varishles for recording lempth feeguencies and other measwres on groups
of fish or shellfish

@ca: A doty frame of xx variables for mcording individual measures on individus] fish or shellfsh.

Delalls

This is a dats exchamge format for commercial sampling dats derined from FishFrame, incorporating
changes during the OOST project, adopied as the format for the RIDNE and then modified a1 WEKREDE
2014-01. The cxPi form is an B ohjpcl development application for uss during the fishPi progect
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piPk 3

Authors)
Alastair Pout, Laurent Dhabroca <a .pout@mar lab.ac.uke>

piFk Frimary key for the cxPilafies

Description
functicn that extracts the primary keys from a cxFi hles.

Usage
pifFk( zahle)

Argumenis
tahle A bl from the csPi object, either se, tr, kh, =1, hl or ca.

Defalls

This is a dataexchange format for commercial sampling data desived from FishFrame, incorporating
changes during the (05T project, adopied as the format for the RDHE and then modified a1 WEKREDE
2014401 The cxPi form is an B chjpct development application for use during the fshPi project

Value
A charcter string of the primary key

Authaors)
Laurent Dhbroca <1 auren t.dubroca@if remer. fre

Index

thph:dETiEE
c=Fi, 2
piPk, 3

» Topic dpl-l:l-l:
cslataTocsPi, |

csOataTocsPi, 1
csPi, 2

pifk, 3
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Package ‘fishPiCodes’

June &, 2016
Type Package
Tlile fishPi project code lists
Version 1.0.3
Date 25t May 2015
Aulhor Alastair Pout
Depends (= 10.0), methods

hMalntEiner <a. poutémarl abh. ac. uk>
Description [Data formats for the fishPi project
Licens CFL (== 1)

8 topics documented:

HNCAS

T o

vslType

Inidex

-] LA e B e =

areas Areax

Descriplion
Arnea codes fior the fishPi project and the RIVE.

153



Formeal

A dats frame with calumms

ooder All area codes.

arex The FAC amea

suharex The FAD subama code.

division: The FAD dvision code.

subdivision: The FAD subdivision code.

umit The FAC uni code.

description: & description of the anea to which the code molabes.

D s

The EL master data regisier uses FACY codes to describe fishing areas. The FAQ codes follow a
hierachical stnacture through areas, subarsas, division, subdivision and wmit For example the [Va
subdivision in the Morth Sea is "217.42% Seo http: {fwwa. Tao.orgd fisheryfarea/searchifen
amd Mtk p:/f fec oeuropa. ewfF isheries S of pfcont ral foodes findex_en him

Author{s)

Alastair Poul <a. pou témarlab. ac. uk> and Work Package 2.2 comz tzam

Exampiles

¥ lopding the it

dartal areas)

¥ looking at the First 5§ moes
Folacl airdas)

F areas im FAD area 7
areasioode| grep " 2T"  areaciosde] |

ASFIS The FACY ASFTY species finx

e scription
Dt frame of the ASFIS species lists as used by the FAD.

Usage
datai ASF I5)

Format
Diain frame consisting of col wmps:
[S5CA&P: The grouping code e.g. 32 = ood hakes haddocks, 38 = sharks rays, chimaeras;
T MOCODE: Tavanomic code
XA COHE: 3 alpha code for the species eg. MAC = mackenzl, POE = saithe sic
Scientific_name: Scientific name of the species
English_name: English mames for the species
French_mame: French name for the species
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ASFIE_WolMSE

Spanish_name: Spanizh rame for the species

Author Author for the species type spocamine

Family: Family to which the species belongs

Order Order to which the species belongs

Stats_dats: Species for which there is captuns data held by FACH
Soarce

FAulD as of Auwsg D015
nt tp: ffwwa. Tao .or gff ishery /foollect ionfasfisfen

Sew Also
#ghatFish, function to map remes and codes.

Exampiles

datalASFIE)
e ASFIE)

A5FI5 _WoPMS The FACY ASFTS species lisds and WolRMY species lixds.

Description
A book-up tahle matching the ASFLS species lists with the WolMS species lists.

Usage
da tal ASF I5_WoRtMS)

Format
Diatn frame consisting of columps:

TAXOCODE: ASFIS Teanomic code X3A CODE: ASFIE 3 alpha code for the speciese.g. MAC
= mackenl, POK = saithe oic Sciontific_name: A SFIS Scientific name of the species A phiall:
WoRMS Aphiall} number Match type: Siatus of the match between ASFLS and WoRMSE Scien-
tificMName: WaoBR M3 Scientific name Aphialld_accepted: The accepted WoRME Aphial [} Kingdom:
Kingdom 1o which the species helongs Phylum: Phy lum to which the species belongs Class: Class
1o which the species belongs Order Onder to which the species belongs Family: Family to which
the species belongs (enus: Cenus to which the species bolongs Subpenus: Subgenus to which the
species belangs Species Species to which the species belongs Suhspecies: Subspecies towhich the

species bolangs

Source

WoRMS via BCES ax of June 2006 http: /fwea. fao.orgf/f ishery foollection/ asfisfenhttp:/fwes . fao.orgs fis

e Also
#shatFish, function to map names and codes
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4 L

Exampiles

datalATFIS_WoRFE)
P ATFIS_WoRFE)

metiers Metiars

Description
Allmwahle metiers far the RDB by region and fishing ground.

Format

A data frame with columns

pear: The pear code

tarpet The imended target assemblage

mesh: The mesh sioe range in mm

wlect: The presence of a selection device, ither O for not present. ar | for presnt

meshscloct The mesh siee in the selection device, in mem

keveli: The level 5 metier, this is the combination of the gear and the targel axsmblage.

kevelt: The level & metier, this is the combination of the gear, target asemblage, the mesh sz, the
wlection devias, and the mesh size in the smlection device.

Deialls
Allrwabde metiers ax circulaied between RCM chairs Mar 2005,

Authors)

Alastair Pout <a. poutémarl ab. ac. uke and Work Package 1.2 cons team

Exampiles

¥ logdirg thee data

dataimetiers)

¥ lookcing at the Tirst 5 noss

e metiers)

F metiers allosable in arees 274 and Z7.7.d
et rsileve ISt iers IV VITd=1]

snEcl es Species

Description
Spocios names and Wol MS codes.
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LN OO 5

Format

A datas frame with columns
spp: The sciontific specios name
code: The AlphialD & digit code wed by WaRMS.

Dedalls

The species lisied hens am TE2 names and codes that ans in the BB & of June 2013 and ans ac-

cepiod by the WioRMS list WoRMS is the World Rogister of Masine Specios Seooht tp: £ fwww . marinespecies. org/
Authons)

Alastair Pout <a. poutémarl ab. ac. uk> and Work Package 1.7 cone team

Exampies

F loading the data
datalspeCies)

¥ locking at the FErst 5 rowss
Fobae Sl 5 )

UNLOCODE L'N Localion Codes

Descriplion
UM Location Codesv 1.7,

Format

A data frame with columns

ciryCode: The country code

loCnde: The location code. a 5 letier code the find two of which ans country specific, the following
3 anz the unique identifier of the location

loc™ame: The location name.

lat: Decimal latitude of the location.

loo: Decimal longitude of the location.

fishPort: Logical variable Y and N as to whether the location is 2 fish part

funcCode: B characier siring melating to the location function and the following B columns: port,
mzil, road, airport, post, mult, fived, border

port: Logical varishle Y and N as to whether the location is a port.

mailk Logical variable Y and N as to whether the location is a mil erminal.

mat Logical variable ¥ and M ax to whether the location is & road ferminal.

airport: Logical variable Y and N as to whether the location is a airport.

post Logical variable Y and N as o whether the location is a postal exchange office

multi: Logical variable ¥ and N ax 1o whether the location is a multi functional.

fined: Logical varizble Y and N as to whether the location i= a fived transport function e.g. oil
platform.

hoarder: Logical variable Y and M ax to whether the location is a boarder crossing.
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L] wwiTypo

Defalls

The UN LODODE data is the Unied Mations Code for Trade and Transport Locations. Full details
of the data can be obinined at http: /fwww. unece. org foefac tflocode! wel come. him L

Author(s)
Alastair Pout <a. poutémarlab. ac. uk> and Work Package 2.2 cons team

Exampies

¥ loading the data

darfad LNLOCODE)

¥ looking at the First 5 nows

o2l LINLOSCODE )

¥ metiers allosable in arexs Z7.4 and 27.7.d
¥ plotting locations
plot{UNLOCODES hoin , UNLOCODES Lot poke=" " )

vs1Type Vesee! Types and IWCF pear codex

Description
Viosse] Types used for the DCF fiest segme mation and their repective DCF gear codes.

Format

A data frame with colurmns

DCFGear: The DIF gaer code ie. the first 3 charackers of the metier code
Mominal GearType: The [MCF gear type description.

velType: the DCF vessel type appropriaie to the pear type.

CeoarType: Active or passive goar type classification

Defalls

The [XCF fiest ssgmantations ane based on a vessel Type clasification, these vessel types are in tum
hasd an aggregations of DCF defined gaer types. This data set enables vesse] Types to be mapped

from gaer types. Full details of the data can be obtained ath ttp /¢ datacollection. jrc.ec.europa. eudweb fdc fiwon

Author{s)
Alastair Pout <a. pou témarl ab. ac. uk> and Work Package 1.1 conz tzam

Exampies

£ lomding the dita
datalvslType)
¥ looking at the Tirst 5 nows
P s L Type )
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whatizh 7

whatFish Naemer and codey for fich specier

Description
Functions to comvert the scientific name, English name or X34 codes of fish species and taxomomic
ErOUpings.

Usape
whatF ish (K}
Argumenis
K a character vecior of the Scientific name, the English mame or the X3A code for
the fish
Value

whatF izh A& function that returns a list of the the Scientific name, English name and the X34 code
megardless of which of thess it is passd

Awmthor(si
Alastair Pout <a. poutimarlab. ac. uk>

Examples

wha i i shi "Gadus morfaia®)
wiha it sk "FOK" )
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Index

+Topic datasets
A5F 15, 2
#5F I5_WoRlMS, 3

+Topic data
areas, |
met iers, 4
species, 4
AL OO0, 5
vsl Type, 6

+Topic manmip
whatFish, 7

areas, |
&SFIS, 2
KSFIS _WormS, 3

hittp:ffec. suropa .eu Tl sherie sictpd con trol/ codes) index_en. him,
7

http:/fwew . fao.org! fishery/areafsearchien,
3

ht:n:.f.fn;n.'Fa-:.-: rg/ fishery/callect ionfasfisfen,

http:.f.fn_:l-rn rinespecies.args, §

http:/fwea .unece .org/cefacts locode fwe loome .htnl,
i

metiers,d

species, 4

LHMLOOEE, 5

vs1Type, &

whatFish, 7,7
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1 1 Description of pelagic fisheries in the North Sea & North Atlantia

1.1 Introduction

This case study is focusing on four small pelagic stdoksing Clupea harengusih the North Sea
(her-nseg, the two sprat stocksSprattus sprattusin the North Sea (sprseg and sprat in Kattegat
and Skagerrak (sihask) and mdcerel Scomber scombryisn the North East Atlantic (maea).

For over five centuries, small pelagic forage fish have been a key element in the commercial fisheries
of the North Sea. Herring has played an especially important role in the economic aticabol
development of Northern Europe and the landings of this stock have fluctuated over the past 60
years.

Herring was the most important forage fish fishery prior to the 1970s, when the population
collapsed due to unsustainable fishing during a timereduced productivity. The stock has
recovered since the 1980s as a result of a fisheries closure followed by close monitoring and
enforcement of management advice, and is currently considered to be sustainably fished, now
supporting a fishery carried outainly by Norway, Denmark, the Netherlands and Scotland
(Engelharcet al. 2014).

In the 1960s and 1970s when the herring stock declined, industrial fisheries for other forage fish
species increased. There was rapid growth in the industrial fishergpi@t, although the high
landings statistics for the 1970s and 1980s is suspected to include large amounts of juvenile herring
misreported as sprat at that time. Monitoring of the species composition of the sprat fishery was
greatly improved in the early9B0s. Since 1991, between X2DO kt of sprat have been landed in
most years.

There are presently mainly three fishing techniques used to target forage fish (such as sprat, herring,
sandeel, Norway pout, sardine and anchovy) in the North Sea. The ididistieries (for meal and

oil) uses midvater trawls with fine mesh nets (between 8 and 32mm) and store the catch of
sandeel, Norway pout, sprat, and juvenile herring in tanks. The human consumption fishery on
herring uses midwater trawls (mesh size-4®mm) deployed from single or paired trawlers, and
either store the catch in RSW (refrigerated seawater) for human consumption (Elciiaget al.

2013) or freezes the catch dyoard into blocks of sorted fish. Furthermore, there is also a purse
seine fifiery on herring and sprat.

Traditionally, the fishing areas with high catches of mackerel have been in the northern North Sea,
around the Shetland Islands, and off the west coast of Scotland and Ireland. The southern fishery off
{ LI Ay Q& [/ | yaslaleoNkebuyited@o? sighificanKcatches. In recent years, large mackerel
catches have been taken further to the north, in Icelandic and Faroese waters and even as far north
as Greenland during the summer feeding migrations, areas where almost no catereseported

prior to 2008. In 2013, catches in these areas contribute approximately to half of the total reported
landings. In the norttwestern part of the distribution areas, mackerel are sometimes caught
together with herring (ICES 2014). Mackeremeinly exploited in a directed fishery for human
consumption. This fishery tends to target bigger fish and there is evidence of discarding of smaller,
less marketable fish.

1.2 Discard/Slipping

The indications are that larggcale discarding is not widespreadthe directed North Sea herring
fishery. A number of direabbserver surveys have been conducted on Scottish, Dutch and
Norwegian pelagic trawlers, (Napiet al., 1999; 2002; Borge=t al., 2008; van Helmond & Overzee,

163



2010a). The overall discard rate was less than 5% of the landed catch. It is likely that there are
different discard rates between the specific fishing types. In freezer trawlers discarding can occur
through sorting the catch and through emptying the tanks the processing belts without sorting.

C2NJ 020K LIJzZNESNE |yR GNIgftSNAR WLR2NR TFAAK |jdz f
reason is the processing capacity of freezer trawlers when catches are abundant (Helmond and
Overzee, 2010b). Therehgth of year classes influences discarding behaviour, particularly of
undersized fish. The influence of a strong herring year classes was apparent in the composition of
discards with smaller, younger fish accounting for a high proportion of the fisardest in 2001.

Since the mieR000s the stronger recruitment of mackerel has probably led to an increase in
discarding due to mixed hauls of herring and mackerel.

Historically, the bycatch of juvenile herring in the industrial sprat fisheries has besideced high.
Discard or slipping is known to occur in the industrial fishery when the species composition is not
correct. Before 2015 (with the inclusion of the discard ban) the bycatch rules induce slipping as an
incorrect species composition would bkedal to land. However, it has been very difficult to quantify

the amount of slipping as it is considered an occasionally event that can be avoided if an observer is
on-board.

1.3 Fisheries description based @ishPidata

As part of thefishPiproject WP2, here was a data call requesting tigvel landings and sales
information from each institute involved in the project for 2013 and 2014. For case study 1, the data
call requested landings data for all trips catching one of the stocks in question froessdlly using
pelagic fishing methods i.e. single and twin midwater trawls and pelagic seines. The areas of interest
were Kattegat and Skagerrak (ICES divisions llla) for sprat, the North Sea (ICES divisions V) for sprat
and herring, and for mackerel allems within the North East Atlantic were requested. The data used

for the simulations were based on collated logbook and sales note data provided by eight countries
(Belgium, Denmark, England (incl. Wales and Northern Ireland), France, Germany, Ireland,
Netherlands, Portugal, Scotland, Spain and Sweden) involved in data collection under the DCF data
collection regulation (199/2008).

After initial datascrutinizing the data call was rephrased to include all gears, due to the fact that in
some countries a ubstantial part of the landings are caught with bottom trawls according to
national logbooks. Countries only submitting a part of their fleet e.g. the pelagic trawlers have
documented that the submitted data account for the majority of their landings efstocks.

For the purpose of the fisheries descriptions data have been checked and corrected when necessary,
but no data have been left out, see appendix 1 for more details.

Landings by country

Many European countries are exploiting some of the fpatagic stocks considered in this case
study, although there is a large difference in the amount taken by countries. The largest stock and
also the stock were most countries have significant part of the landings is the mackerel stock where
Scotland and Idand are having the largest part of the fishefable 1).

Landings by location

All countries in thecase study (CS) have landings of one of the stocks in question (Table 2). In total
most landings are landed in Denmark followed by the Netherlands andidyorin 2014 the most
important ports for the total landings of the four pelagic stocks abesd in this case study were
Idnuiden, Peterhead, Killybegs, Hanstholm and Skagen located inetherdnds, Scotland, Ireland

and Denmark (Figure 1).
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However,although these ports had the main landings in tons the landings were not conducted in
many trips. The ports with most landings by trips, instead of weight, show a very different pattern
and these ports were mainly located in France, Spain and Denmaskpditern indicates that the

main landings in the pelagic fishery are carried out by the very large fishing industrial trawlers/ purse
seiners in relatively few landings events and that a very different more small scale fishery is
conducted by smaller vesls landing at other locations.

Fleet

The fleet exploring the main part of the pelagic stocks landings in weight is conducted by industrial
midwater trawlers (OTM), however large amount of trips are also conducted by purse seiners (PS),
hand lines and polénes and bottom trawlers targetingesnersal fish (OTB), although the amount
landed by these fleets are vesynall (Figure 2).

Vessel length

To get a better overview of the vessel lengths impact on the fishing and landing practice, the vessel
length were groped in 6 different length grouped analysed accordingly. This indicated a very large
difference in the amount landed in weight relative to vessel length. For the herring stock in the
North Sea 97% of the landings were conducted by vessels above 40 meters. This patteeanyas
identical for mackerel where 91% of the mackerel were caught by this group, however, especially
Spain, France and Portugal has a large fraction of vessels below 40 meters (Figure 3). The fleet
catching sprat was much more diverse in respect to vessel lengtHaadihgs, 58% were caught

with vessels above 40 meters in the North Sea and only 11% in Katt8gagerrak (Table 3).

Herring fishery in the North Sea

For the North Sea herring stock Denmark is the most important fishing nation with around 110 000 t
followed by the Netherlandwith close to 75 000 t (Table 1). The main part of the landings are going
to the Netherlandswith around 135 000 t followed by Denmark with close to 80 000 t and Germany
with around 40 000 t (Table 2). In 2014 the main ports dodings of North Sea herring was the
Dutch 1Imuiden followed by the Danish port Skagen (Figure 4). When the ports with most landings
are compared with the number of trips landed per port it is seen that some ports have many trips
entering although the amaut landed in tonnage was relatively small. The main part of the herring
fishery was conducted in the western part of the North Sea (Figure 5).

The fishery is not distributed evenly over the year and the main part of the North Sea herring fishery
is conduted in the 3 quarter, with August as the most important month. However, numbers of
trips are peaking in November indicating that many smaller vessels are having a more important
fishery later in the season (Figure 6).

Sprat fishery in the North Sea, Kagat and Skagerrak

The main fishing nation on sprat is Denmark for both the small Kattegat/ Skagerrak stock and the
larger North Sea stock (Table 1). Nearly all of the landings are going into Denmark as well (Table 2).
In contradiction to the herring anthe mackerel fishery there is not a very large difference between

the ports with the main amount of the landings in tons and the ports with the main part of the trips

in the sprat fishery. This is especially true for the sprat stock in Katt&gagerrakThe reason for

the conjunction between landings and trips is probably because larger part of smaller vessels is
contributing to the total catch (Figure 7 and 8).
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The main part of the sprat catches are conducted in the eastern part of the North Seae (Fjgur
Both sprat stocks are landed mainly in tH8 ialf of the year with a peak in September. This is more
pronounced in the North Sea than in Kattegakagerrak (Figure 10 and 11).

Mackerel fishery in the North East Atlantic

Mackerel is mainly fishedy Scotland and Ireland (Table 1), but very large landings are taken by
countries outside the EU as well. Norway, Iceland, Greenland and the Faroes landed 1/3 of the total
landings in 2014. The most important landing countries are Norway with aroun@d@t0 followed

by the United kingdom with close to 130 000 t and the Netherlamitis around 100 000 t (Table 2).

The EU part of the NorthaBt Atlantic mackerel fishery is mainly landed in UK and Dutch ports, but
also landings in Norway are significaRiowever, in this fishery there is a very large difference in
where the main part of the landings in weight are landed and were the main part of the trips are
landed. Especially ports in France and Spain have many trips, but low amounts of mackerel landings
(Figure 12). This could be because the fishery is conducted as a small scale fishery, the vessels were
much smaller as well, but it can also be because the fishery is a bycatch fishery were only small
amounts are landed at every trip. The fishery condddie the more northern part of the area is a
targeted fishery conducted with large vessels.

The mackerel is fished from the northern part of Spain and all along the French, UK and Irish coast
(Figure 13).

The main landings of mackerel in tons are thahd 4" quarter conducted on a relatively few
numbers of trips with October as the month with highest landings (Figure 14). The numbers of trips
are nearly showing the opposite trend than for the total landings where the main numbers of trips is
conductedin the period from May to October.

1.4 Assessment and data requirement in present assessment

Three of the four stocks considered in this CS are assessed as a category 1 stock, indicating that
there is a full analytic ageased assessment for the stocks. Qihly sprat in Skagerrak/ Kattegat is
assessed as a category 3 stock and therefore based on survey.tf@omisnercial data collected by
Member $ates (MS) are the main input data to all stock assessment together with survey
information. It is therefore alsaelevant to look at the assessment quality as well as the total
landings within a stock when a sampling design is investigated. For mackerel it is also relevant to
look at the EU share of the quota/ landings compared to the total landings as severaliesuntr
outside EU have large landings as well and therefore cooperation between EU and other states are
important if a relevant regional sampling design is to be conducted. The two sprat stocks and the
North Sea herring stock are assessed by the ICES HAWIGlassessment working group) and the
mackerel stock is managed in WGWIDE (Working Group on Widely Distributed Stocks).

Information used in stock Spratin the North Sea (1V)

assessment

Assessment method The ICES advice is based on escapement strategy, and from
including a maximum for fishing mortality to ensure sustainabil
The assessment is apased (cat. 1) using data from the landin
The advice year is from 1/7 to 30/6 tliellowing year to ensure
the data from the 1 quarter survey

Survey Trawt and acoustic survey (IBTS and HERAS)

Survey precision Medium

Bim and Ba Bim =90 000 t. B, =142 000 t

Commercial data used in stoc Landings: 1974resent

assessment Discard: is known to take place but cannot be quantified (in 20
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Survey data used in stoc
assessment

Development in recruitmen
success in the last Jears.
Sampling methods

Total landings in 2014

EU TAC in 2014

fishPi

Information used in stock
assessment

Assessment method

Survey
Survey precision
Bim and aa

Commercial data used in stoc
assessment

Survey dta used in stock
assessment

Development in recruitmenti
success in the last Jears.

Sampling methods
Total landings in 2014
EU TAC in 2014
fishPi

Information used in stock
assessment

Assessment method

Survey
Survey precision
Bim and Ba

Commercial data used in stoc
assessment

Survey dataused in stock
assessment

discard ban has been enforced)
Annual maturity data from IBTS' fjuarter survey

Increasing. 2014 year class is the largest year class observed
stock.

Control sampling and sesbmpling

140 384

144 000

DK: 123 500 SE: 3 900 GE: 1500 NE 2400 (94% of the
landings)

Sprat in Skagerrak/Kattegat (llla)

The ICES advice is based only on survey trends and catche
the assessment is categorised as a cat. 3 stock.

Trawt and acoustic survey (IBT%and 3° quarter and HERAS)
Medium
Not defined

Landings: 1974present

Discard: is known to take place but cannot be quantified (in 20
discard ban has been enforced)

Only as trends

The 2014 recruitment is estimated to be good, however bef
this increased year class the recruitment was for several ye:
the lowest 25% of the timseries.

Control sampling and sesbmpling

18 584

33 300t (2.7 times higher than the advised TAC)
DK:16 000, SE: 2 000 (98Pthe total landings)

Herring in the North Sea (1V, llla and VIid)

The ICES advice is based on EU and Norway management st
The assessment is atpased (cat. 1) using data from the landing

Trawl and acoustic survey (IBTS, SCAI and HERAS)
Medium
Bim =800 000 t. R,=1 000 000 t

Landings: 194 present

Discard: is known to take place but is considered negligible
2015 a discard ban has been enforced)

Annual maturity data from HERAS survey
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Development in recruitmeni Recruitment was below average between 2G80B3, but above

success in the last Jears. average in 2014.

Sampling methods Control sampling

Total landings 2014 507 485t

EU TAC in 2014 470 000t

fishPi DK: 124 423 t, UK 71 018, NL: 74 647, FR: 29 679, DE: 367

15 583, IE: 68 (69% of the total landings)

Stock Mackerel in the North East Atlantic

Assessment method The assessment is atpased (cat. 1) using data from the landing

Survey 3 surveys; triannual egg survey, botterand pelagic trawl surve
(MEGS , IBTS and IESSNS)

Survey precision Medium

Bim and Ba Bim =1.84 mill. t. B,=2.36 mill. t

Commercial data used in stoc Landings: 200(Qporesent, landings are considered unreliable beft

assessment Discard: is has been collected since 1978 but are only provide

some areas and countries. Discard is considered negligibl
2015 a discarddn has been enforced)

Tagging data 1982005
Survey data used in stoc

assessment
Development in recruitmen: The 2002 and 2006 year classes are the strongest year clas
success in the last Jkars. the time-series. The incoming 2011 also yeaisslappears to be

above average.
Sampling methods

Total landings in 2014 1396 000 t

In 2014 Norway, Iceland, Greenland and Faroes fished 36% ¢
total landings

EU TAC in 2014 613 317t

fishPi UK: 290 920, IE: 104 967, NL: 48 356, ES: 46DK.045 967, DE
32 290, SE: 7 101 (total =576 311 t, 41% of the total landings)

1.5 Conclusions from fisheries descriptions

Although all countries patrticipating in this case study have registered landings from at least ondoafrthe
stocks considered Denmark, Scotland and the Netherlarete the countries contributing to the main part
of the landings.

With the herring stock in the North Sea and the 2 sprat stocks (North Sea and KaB&ggerrak) EU

countries are targeting the main part of the stocks. However, the mackerel stock is both fished and landed
by countries inside and outside the EU.
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In total 59% of the catch are landed in another country than the flag country and 16% of the catch are
landed in countries outside EU, which highlights the importance of regional sampling also in countries
outside EU.

Unlike the demersal fishery, the main paf the pelagic fishery is landed unsorted in factories and the
landings are mainly only the target species.

A very large proportion of the fish are landed on relatively few landing events, this was especially true for
North Sea herring and mackerel,viever the effort pattern was different between member states as Spain
and France had a higher effort and lower catches.

The main parts of the landings were conducted by vessels larger than 40 meter this is especially true for
mackerel and herring whilepsat in Kattegat; Skagerrak was also targeted by smaller vessels

1.6 Description of current national sampling programmes

To be able to estimate different sampling scenarios each country participating in the case study delivered
numbers ofconducted samplingvents in 2014. The annual numbers of market samples anga®ipling

are presented in Table 4. The numbers in the first column represent current existing sampling events
conducted by the different institutel Europe covering a pelagic industrial saimgl However, Spain and
Portugal are conducting concurrent sampling, which imply that if one of the target species in this case study
has been landed in an auction instead of an factory the fish will be sampled in another program. As the
main focus in thiscase study is sampling of the targeted pelagic fishery the Spanish and Portuguese
samples have been adjusted according to the average of the other sampling programs.

2 Simulation study

2.1 Method

This study is conducted as a simulation study with bootstrapfmngompare various regional sampling
designs for sampling the four pelagic stodksrring Clupea harengush the North Sea (hensed, sprat
(Sprattus sprattusin the North Sea (sprseg, sprat in Kattegat and Skagerrak (kpsk) and mackerel
(Scomber scombryign the North East Atlantic (mama).

The different designs were compared on how well the total weights were estimated for all stocks, but also
the estimation by domains was looked upon such as flag country, quarter and area. Intthisatianly

total landed weight was considered and no information on age or length has been incorporated in the
analysis.

Data

As part of thefishPiproject WP2, there was a data call requesting-tepel landings and sales information

from each institite involved in the project for 2013 and 2014. For case study 1, the data call requested
landings data for all trips catching one of the stocks in question from all vessels using pelagic fishing
methods i.e. single and twin midwater trawls and pelagic e=ifThe areas of interest were Kattegat and
Skagerrak (ICES divisions llla) for sprat, the North Sea (ICES divisions 1V) for sprat and herring, and for
mackerel all areas within the North East Atlantic were requested. The data used for the simulations were
based on collated logbook and sales note data provided by eight countries (Belgium, Germany, Denmark,
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England (incl. Wales and Northern Ireland), France, Ireland, Netherlands, Portugal, Scotland, Spain and
Sweden) involved in data collection under the @@t collection regulation (199/2008).

The original data call can be foundAnnex 6

After initial datascrutinizing the data call was rephrased to include all gears, due to the fact that in some
countries a substantial part of the landings are caught with bottom trawls according to national logbooks.
Countries only submitting a part of their fleet e.g. thelagic trawlers have documented that the submitted
data account for the majority of their landings of the stocks.

The target population

The main purpose with the CS 1 sampling program is to sample unsorted landings sold and processed at
factories, assuimng sorted landings are sold at regular auctions and therefore should be sampled in a
different sampling scheme e.g. combined with the demersal sampling scheme. The reason for this
distinction is mainly in the way the samples can be obtained, with unsdatedings it is relatively easy to

take a small representative subsample of the landing e.g. when a landing is pumped to the factory or on
board when pumped to a tank. In the data used in this project it is not possible to directly distinguish these
two types of landings, but is it assumed that only landings ftops fishing with trawl and purse seiner
targeting small pelagig or more specific targeting one of the stocks in this study will be landed unsorted
and therefore only these are a part of the ¢gt population. Landings from trips targeting demersal fish or
from mixed fisheries are assumed to be sorted and in general sold at auction. The same is assumed for trips
using passive gears e.g. gill nets. This means that the target population is riotahknding of the four

stock submitted by the 8 countries, but it covers the majority of the landings in tonsageppendix 1.

Only data from 2014 have been used in the simulations. The final data set consisted of 801 vessel
conducting 9913 trips.he landings can be sampled in 163 port on 4433 port*days. A lot of the vessels only
fish for small pelagic in a short time period during the year and will only be a part of the sampling frame in
that time period. The methods used for the data scrutiniziag be found irAppendix 1.

Sampling design

Two different types of designs were tested in this case studgp-board sampling (seBampling) and on
shore sampling (port sampling).

The seHsampling design is a singdtage cluster sampling withessel*day (trip) as the primary sampling
unit (PSU) and random selection. It is assumed that a flag country is able to sample all vessels fishing under
their flag. The sampling frame for this design is a list of vessels.

The port sampling design is a tstage cluster sampling with port*day as PSU, trip within port*day as
secondary sampling unit (SSU) and random selection at each stage. It is assumed that a country will sample
a landing regardless of vessel flag country. The sampling frame for the desigfirst stage a list of ports

and afterwards a list of vessel.

Stratification
Country

In the selfsampling simulations where vessel*day (trip) are the PSU vessel flag country was used as country
strata. In the port sampling simulations with port*dag PSU country of sampling location was used as
strata.
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Note: It is not possible to distinguish between England and Scotland when deducting country from sampling
location, since the country code in the UNLOCODE is GB.

Vessel length groups

Vessels were guped into two strata¢ below and above 40 m. In total only 106 vessels were above 40
meters and 695 vessels below 40 metekpgendix 2).

Port groups

Ports were grouped into two strataLarge and small. Large port being the group of port where 90% of the
regional landings per stock were available for sampkeg, kgure 15. Out of 163 locations only 23 ended
dzLJ Ay G KS AppehddB)SQ 3INPR dzLJ o

A deailed list of ports per country and port growan be found ilppendix 4.

Sampling effort

Sampling effort used in the main part of the simulations was based on the 2014 collective effort employed
by the sampling institutions which amounted to 675 sampling events,Tabke 4. These sampling events
were a mix between seBampling, targeted hadur sampling and concurrent sampling programmes.

Different effort allocation regimes tested involved keeping the present sampling effort per country;
redistribute the present effort between strata proportional to the landings per strata and changing the
total number of sampling events. The latter only being done in a couple of sampling designs.

In scenarios with effort equal to present sampling effort per countries, but with extra strata e.g. vessel
length group, the effort within country were allocatéal strata proportional to landings by strata.

' YAYAYdzY abYLXAy3 STFF2NL ot a aSa G g2 al YLX Sa
then the sampling effort was set to 0, since the R survey package were unable to handle a N #td and
resampling was done without replacement.

Scenarios

The manipulation of the sampling stratification and the effort allocation regimes enabled potential
sampling designs (scenarios) to be tested, and evaluated.

Sixscenarios (1AF, briefly decribedn Table % with differing sampling strata and/or effort allocation were
evaluated in the osboard sampling design with the overall effort allocation maintained at 675 sampling
events present. Scenario 1F was further explored in respect to the effecangicty the overall effort.

These overall effort allocations were both increasing and decreasing total sampling effort relative to
present sampling levels. Scenario 1A with simple random selection of trips without any strata was used as
the baseline scenariwhen evaluating the designs and the scenario was run with different sample effort,

for comparison witlthe more advanced scenarios.
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Sixscenarios (2/&F) with differing sampling strata and/or effort allocation were evaluated in the-port
sampling desigwith the overall effort allocation maintained at 675 sampling. In a single sceQafBx, a
different effort allocation were explored, which resulted in an overall increased effort. Scenario 1A was also
use as baseline scenario for the port sampling sdesa

See the result section for a detailed description of each of the scenarios. Table 5 and 6 have a short
description of the scenarios.

Estimation

For each simulation, total landed tons were estimated using the HeFitampson estimator for the
population total and domain of interest domains being stock, countrarea and quarter. This analysis was
R2YyS dzaAy3a GKS w LI O11F3S aqadzNBSee¢ o[ dzYt S& wnamno
domain of interest estimation.

All presented resultare based on the distribution of the estimated tonnage from each simulation.

The estimated tonnage is the mean of the estimated tonnage per simulation. The standard error (SE) and
the relative standard error (RSEthe standard deviation of the estimate divided by the mean) were
calculated for the total and per domain of intere3te latter providing a scaled measure of the precision,
and thereby means of comparing the relative performance of different sampling designs.

A 95% confidence interval around the estimated tonnage was generated based on the 2.5 and 97.5
guantiles of thesimulated distribution of the estimates (Q2.5 and Q97.5).

In the summary Appendix 5: @ble 14) the mean RSE across dom@MRSE) was calculated to give an
indication of the precision possible by domain. Also the design effect and the effective sample size were
calculated in the comparison between scenarios.

0Qi "@WEQUD 0O i
OQQQwbd Qo i Ak %—
Scenario 1A was used to calculate the sample variance for simple random samplinglfy altering the
number of samples (n) to fit the scenario in question.

Therelative standard deviatio(RSDx, also known as the coefficient of variati¢@\f) was used to evaluate
the effect of numbers of samples on the precision of the estimates.

Simulation settings

The resampling follows the specified sampling design and is done without replacement.

In most member states the effort is spread out during the year in a systematic way for practical reasons and
to ensure appropriate coverage in time. In this case study effort has not g@ead in time which means

that in principle all the samples in aes@rio could be from a very short timame ¢ however random

sampling will follow the effort in the fishery more closely than systematic sampling at regular intervals
throughout the year.

Number of simulations
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In all the scenarios the number of simulatedmples was set to 500. The Monte Carlo error from the
simulations would be improved if the number of replicates was increased, sinaeshés showed small
differencesbetween runs of the same scenario and for most of the scenarios the estimated tersoar
totally in correspondence with the true tons, which would not be the case with a higher nhumber of
replicates.

Since Monte Carlo error was evident with this number of replicates, small differences in estingteSE
should be use witlcaution whenjudging the scenarios.

2.2 Results

1A. Simple random sampling of tripgsNo strata (Baseline scenario)

In the baseline scenario all samples were assumed collected asasgiling by the fishermen. In the
baseline scenario no stratification was applied, in effect, a random sampling without replacement from a
vessels list and the effort was assumed simikathe present sampling effort with 675 sampling events. To

test the effect on different effort levels four extra runs were conducted with different effort allocated to
provide a baseline for the other simulations tested. 1Al increased the sampling ev&@dito match
scenario 2G where the scenario was to make a census sampling on all large harbours and vessels. 1A2
decreased the sampling events by 50%, 1A3 doubled the number of sampling events, and 1A4, the last
effort level tested, had census on alldervessels (for more details see Appendix 5, Table 1).

1B. Simple random sampling of tripsStratified by vessel flag country

As in the former scenario all samples were assumed collected asasetfiing by the fishermen. The design

is a random seleain of trips stratified by the vessel flag country. This scenario with country stratification
resulted in 10 strata (Appendix 5, Table 2). The present effort allocation by each Member State was
maintained although presently only few countries are havingl&sampling program but rather a port
sampling program. A minimum of 2 samples per strata was applied (for more details see Appendix 5, Table
2).

1C. Simple random sampling of trigsStratified by vessel flag country, present effort but weighted
accoding to landings

The scenario is similar to the previous but instead of maintaining the present effort distribution allocated
by Member State effort was maintained as the same total effort but redistributed according to the amount
landed by the flag counyr (Appendix 5, Table 3). In this scenario some countries would need to increase
the present effort and other countries could decrease the sampling effort comparpesent situation.

1D. Simple randonsampling of tripsg Stratified by vessel lengtigroup

In scenario 1D the trips are randomly selected and stratified according to vessel length, above and below 40
meters. The present total effort was maintained but redistributed according to the amount landed by the
two vessel size groups (Appendix Fable 4). Countries were not used as strata in this scenario and
therefore only 2 strata appear. The reason for choosing the above and below 40 meter vessel length was
due to the analysis conducted in the fishery description were it was shown that inf@Didackerel and
herring between 91% and 97% of the total landings were cabgtihis vessel length group. However, for

the 2 sprat stocks the larger vessels had a lower coverage only accounting for 11% (KaBkagérrak)

and 58% (North Sea).

1E. Sinple random sampling of tripg Stratified by vessel length group and flag country
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The scenario is a random selection of trips, stratified as scenario 1D according to vessel length above and
below 40 meters but also to flag country. Effort allocation &ritiuted according to the present effort by

vessel flag country. In this scenario each country is therefore having 2 strata giving 18 strata altogether as
2 countries Netherlandand Portugal is only having vessels in one of the vessels grappsr(dix5, Table

5).

1F. Simple random sampling of trigsStratified by vessel length group and flag country effort weighted
according to landings.

The scenario is a random selection of trips stratified as scenario 1E according to vessel length above and
below 4 meters and flag country but effort allocation is weighted according to the landings by flag country
and vessel length group. The numbers of strata is similar to the former scenario (18), but effort allocation
between countries has been shifted to matitte landings by country. In this scenario different effort levels
were tested as well: the present effort (Appendix Eable §, half of the present effort redistributed by
landings per vessel length group (1F1), twice the present effort redistributedniofnigs per vessel length

group (1F2), census for vessels above 40amd effort as in scenario 1f for vessels below 40 m (1F3). The
result on the effective sample size and design effect can be sekbia 5. When a new design is proposed

it is off couse important to test if all relevant domains are being covered. (Figure 16), how well the country
coverage was (Figure 17), coverage by area (Figure 18) and by quarter (Figure 19).

In the second set of scenarios (RRG) ports and thereby countries wetised as sampling locations.

2A. Simple random sampling of port days+ trip, no strata

In this scenario a random selection of port days was conducted, no strata were applied and the present
effort was maintained. Within each port days (PSU) one trip imadomly selected (SSU). In the data set
there are 9913 trips conducted on 4433 possible port dAypéndix 5, @ble 7).

2B. Simple random sampling of port days+ tqstratified by sampling country

As in the former scenario port +day was randomly gelk@as being the primary sampling unit and within a
port day one random trip are selected for sampling and sampling country is strata. The present effort
within a given country was maintainedgpendix 5, able 8). In this scenario some trips, includedhis

study, were landed on the Faroe Island and in Norway. Therefore, these two countries were included with
trips landed in their country but with no sampling effort.

2C. Simple random sampling of port days+ tgstratified by sampling country and ébrt weighted
according to landings in landing country

Scenario 2C is similar to 2B as the port sites are randomly selected by countries and within each port day
one trip are randomly selected however, the total effort is weighted by landings per sansplimgry and
thereby the present effort is reistributed between countries (AppendE Table 9). This indicates that
Faroe Island and Norway are accounted for and the sampling events in these countries are therefore
included according to the landings.

2D. Simple random sampling of port days+ trgpstratified by harbour size, effort= present redistributed
by landings per big/small sampling locations

This scenario is a random selection of port days, stratified by large and small harbour sites. Largesharbo
are determine to be where 90% of the total landings of the four stocks contained in this case study are
taken place, the remaining harbours are pooled in the small harbour group. The primary sampling unit is
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still port and day and effort is the preseaffort redistributedto 90% of the effort at the large sampling
locations. Within each selected port day one trip is randomly selected (Appendix 5, Table 10).

2E. Simple random sampling of port days+ tgstratified by harbour size and country, effortpresent
redistributed by landings in small/ large harbours and country (within the countries present effort)

In scenario 2E harbours are divided in large and small similar to the former 2D, but the effort allocation
within a country is kept and then diuted relatively in the large and small harbour groups. As the
countries outside this project (Norway and Faroe Islands) are receiving landings but are not included in the
total numbers of present sampling events they have received 0 sampling evettiis iscenario. Within

each selected port day one trip is randomly selected (Appendiatie 11).

2F. Simple random sampling of port days+ tqstratified by harbour size and country, effort= present
redistributed by landings in small/ large harbouend country (weighted with the countries present
landings)

Scenario 2F is similar to the former 2E as harbours are divided in large and small, but the effort allocation is
weighted between countries according to landings and then distributed relatively to large or small
harbours. However, unlike 2E, this scenasigiven a relative weight to countries according to landings and
therefore the countries outside this project (Norway and Faroe Islands) are included in the sampling events
(Appendix 5, @ble 12).

2G. Simple random sampling of port days+ tqtratified by harbour size and country, effort= large
harbours always sampled (census) small locations are random sampled four times a year. Within a
marked day all large vessels are sampled (census) and a single random small vessel selected

In this scenario 2G #re is a random selection of port days stratified by sampling country and harbours
(divided in large and small similar to the former scenarios) but also in connection to the size of the vessels
landing in the harbour. A large harbour is always sampleleifet is a landing and big vessels are always
sampled (Appendix,5Table 13). Small vessels and sampling locations are randomly sampled with lesser
effort. Port: large sampling locations are always sampled and small locations are sampled 4 times a year.
Vessel length: Large vessels, above 40 meters are always sampled when encountered, small vessels are
sampled once per day. As this scenario is using census sampling for large harbours and vessels the effort
has been increased nearly 3 fold compared to thespnt effort used. Figure 20 shows the estimated total
andHgure 21 to 23 shows the results per domains.

Self sampling design 14

In the first of the six different scenarios conducted on board asssetfpling, the sampling design was a

true random deigyn with no strata and the 675 presently used sampling events were distributed randomly

on all 9913 trips used in this case study. A setup like this give an effective sample size of 675 and the design
effect on the other calculated scenarios within thidfsampling design has been estimated according to

the first random design. The next scenarios were stratifying by country using the present sampling effort by
flag state showing that this stratification improved the design, but it was even further imgrdvine
sampling events were weighted according to the landings by flag country.

This indicate that most countries already have adjusted their sampling programmes according to the
landings of the national fleets but that this can be even further opiiif it is coordinated on a regional

level (1B and 1C). In the pelagic fleet few very large vessels are catching the main part of the total landings
and for the four stocks investigated in this case study it was shown that in 2014 for mackerel angd herrin
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between 91% and 97% of the total landings were caught in the vessel length group above 40 meter.
However for the 2 sprat stocks the larger vessels had a lower coverage accounting for only 11% (&attegat
Skagerrak) and 58% (North Sea) landings. Therdfome different scenarios were tested where the
sampling designs were optimised according to the vessel length group and in scenario 1D vessels above and
below 40 meters were the only strata with effort allocation according to the landings in the 2.stidte

same scenario was tested but with country and vessel length as stieeping the present effort
allocation within a country (1E) and the third scenario 1F with vessel length and country asqdbata
weighting the effort allocation according tbe landings of the flag country.

The output from these scenarios shows that stratifying according to country and vessel length is by far the
most effective design (Table 5) especially if the effort allocation-issteibuted relatively to the landings

the strata. The effective sample size is with the same number of samples increasing nearly 10 times from
the sampling design used to day in the member states (1B compared to 1F). Different effort levels were also
tested in scenario 1F1LF3 were the sapling level was halved, doubled and in 1F3 the sampling level was

set to be census for larger vessels and same level as 1F for vessels below 40 meter. The increased effort
surprisingly did not improve the design, the uncertainty (SD) decreased and ttaiveffesample size
increased but it was not obvious that the census design on larger vessels were better that just an increase
in the overall sampling level (1F2 compared to 1F3).

One concern according to the design when vessel lengths were used as (&4ibea was the lack of
coverage for the sprat stocks in the larger vessel group. Therefore the effect of this design was calculated
on stock basis as well (domains) to test if the two sprat stock also would benefit from the vessel length
strata design. Irthe vessel length based sampling design both the North Sea herring and the mackerel
stocks show an improved coverage with a lower SE. However, for the sprat stocks the sampling design with
large andsmall vessel group as strata is nearly similar to thaltprandom design (1D sprat all compared

to 1A sprat allAppendix 5, @ble 14) indicating that little is gained for the sprat stock by vessel length
stratification. However, if the vessel length and the country are used in the strata the SE is improving

Port sampling design 282G

As most member states are presently having a port sampling program as their sampling design with
harbours as the sampling place, it was also tested if an on shore program could be improved through seven
different scenarios. Aimple random sampling of marked day was tested as the first scenario and within a
marked day a random trip was selected. As was the case with thesasalfling scenarios the second
scenario within this design 2B was using country as strata and keemngréisent effort by country and

the third 2C was redistributing the effort according to the landings by country. In the later scenario effort
could therefore be reshuffled compared to the present situation if a given country were having a relatively
largeror smaller share ofhe total landings. It only slightly improves the uncertainiiesffort (Table 6)

was redistributed according to the landings, indicating that the present design is relatively well balanced
between countries. The harbours were divided in large and small harbours with large locations being the
ones were 90% of the malings per stock were available for sampling. When this scenario was tested (2D),
keeping the same total effort but distributing 90% of the effort to larger sampling locations and only 10% to
the smaller sampling sites the design (SD and effective samgilin) actually became worse than in the
scenario were countries were the only strata (2B). However, if large and small sampling sites were kept and
country added as strata (2E) the design improved significantly, although a bit surprisingly it did reempr

the design if the effort was redistributed according to the landings by country (2F) but was better with the
present effort per country (2E). As a final scenario it was tested if it was possible to take account of both
large and small harbour sites atadtge and small vessels within the different harbours (2G). In this scenario
effort was increased as all large sampling location and large vessels were always sampled and small
sampling locations and vessels were random selected with less effort. Asthergampled census on both
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large sampling locations and vessel the total effort was increased nearly three times. As the effort was
much higher in this last scenario the baseline was conducted with the same effort 1A1 to have a
comparison. The design immred when accounting for large sampling sites and vessels (with a low SD) and
the effective sample size was 125 times higher indicating that the design improved a lot by this last design.

2.3 Discussion

These different simulations offer an opportunity to caies regional sampling designs in relation to the
existing sampling programmes operated by countries within the region. As such they provide an
opportunity to scope out hypothetical situations and stimulate consideration of the implications of regional
sanpling. Some of the assumptions underlying these simulations and the major implications of regional
sampling are considered below:

Sampling locations

These simulations are based on the assumption that arrival locations used to define the site and day is a
location where the landings can actually be sampled and that a targeting pelagic fishery is always landed on
a factory and not in a marked or fish auction. This may not be a valid assumption in all céisese &sno

clear indication of landing typed¢tory/market/ fish auction ect.) in the data used in this proje@nd it

may even be problematic to achieve this information at a national ldvélas been assumed that if the
fishery is a targeted pelagic fishery that the catch will all be landéalciories but in especially Spain and
Portugal a large fraction of these stocks may be sold on markets and should be covered by another
sampling programme. Another challenge is when landings are transferred to fish factories by lorries, then
the opportunty for sampling may be limited on arrival location.

In the sampling design presented in this case study it is assumed that a sampling country sample all
landings regardless of vessel flag country. If a sampling country only sample vessel from thdagown f
country, then a large proportion of the landings will never be available for sampling. In 2014 only 59% of
the landings from a vessel flag country were landed in the country of the vessel. This would off course be a
change to the present designs in nyacountries presently only sampling their national vessels.

Selfsampling

Relatively few countries are presently using salfnpling as a design to collect data from the commercial
fishery, Denmark and the Netherlandse among the countries that are using sedfmpling on a regular
basis. There are several challenges with using data collected asasuifing but also some advantages.
Self sampling data should preferable be validated from other sources to ensuredirectness of the

data. This can be done by a small scale harbour sampling programme were control data can be compared
to the data delivered from the industry. Also VMS tracking and cross checking with logbook data can be
used to verify data. It is also partant to follow the seHsampling process relatively closely if, for some
reason, the fishermen stop sampling due to other conflicts between scientist and the industry it is
important to be able to get samples from alternatively sources. This have im&&rbeen overcome by
incorporating the selsampling in the license in some fisheries. However, there are also several advantages
with self sampling, it is a cost effective way to sample, with industrial fishery you can have the advantage
to get samplesiaul by haul and not on a trip level that a harbour sample will most likely be and the sample
will often be in a much better condition (frozen directly after the catch). If a well desighssefipling
program is conducted it is a very cost effective waganduct a sample programme.

In a sefsampling design it is not necessary for other countries to sample the flag vessel as long as the

vessel can keep the sample on board until it arrives in the home harbour but the effort allocation between
the counties has to be optimised and-thstributed to a more optimal coverage.
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Vessel length

The simulations indicated that using the vessel length as strata highly improved the sampling design. This
maybe especially true for the pelagic fleet were few trips bald a very large share of the total landings

and indicating that the main part of the landings can be covered by relatively few vessels. However, to be
able to implement this design every sampling site needs a full list of all vessels above 40 metaw 6 kn

the vessel is to be sampled or not.

Large / small sampling sites

To use large and small sampling sites did not improve the sampling design a lot compared to when
countries were used as strata, which was a bit surprising. Only when sampling sitelanid/ were both
used as strata did it improve the design.

Reallocation of sampling effort across countries

The major finding of the eshore design is that the present allocation of sampling effort across countries
and within a country can be optised. If the country and port design was implemented, and sampling
effort were free to redistribute across countries, then Germany, England, Ireland, Scotland and to a lesser
degree Spain and Portugal would need to increase theishmre sampling. For Swed, France and
Denmark there would be a decrease in sampling commitment. However, within a country nearly all
countries could gain in the sampling design if the vessel length were to be considered when the sampling
schemes were conducted.

Optimal numbes of sampling events were tested by altering the numbers of samples and comparing it with
the CVs of the estimate for the 3 species analysed in this SC (Figure 24)

To be solved before implementation

In this project total weight was used to estimate hewell a scenario was designed. Howevéncs three
out of the four stocks in this CS is assessed with a full analyticabesgel assessment it would be
beneficial to include biology in the simulations study and not only total weight.

Another important mprovement of the CS would be to include all pelagic stocks caught by the analyzed
fleets. Most of these vessels are changing target species over the year but are landing the fish in a similar
way, to factories and it would therefore be more cost effectivénclude all relevant stocks in the sampling
program.
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Tablel Landings by stock and flag country in tons in 2014.

Flag country her-nsea machea spr-kask spr-nsea Total
DNK 109,056 41,917 22,119 139,247 312,339
SCO 41,155 213,372 - - 254,527
NLD 74,647 46,665 - 2,444 123,756
IRL 16 102,610 - - 102,626
ENG 25,851 44,402 - 37 70,290
FRA 29,258 17,494 - - 46,752
ESP - 38,062 - - 38,062
DEU 16,018 21,895 - - 37,913
SWE 15,630 4,280 1,525 3,872 25,307
PRT - 3,238 - - 3,238
BEL 27 56 - 0 83
Total 311,658 533,991 23,644 145,600 1,014,893
Table 2Landings by landing country and stock in tons in 2014.
Landingcountry her-nsea macnhea spr-kask spr-nsea Total
DK 79,017 18,951 22,602 140,738 261,308
NL 133,061 104,397 - 4,795 242,253
NO 20,446 141,736 - - 162,182
GB 28,413 128,511 - 37 156,961
IE 1,388 83,805 - - 85,193
DE 41,864 1,652 - - 43,516

ES - 40,831 - - 40,831

FR 3,682 10,263 - - 13,945

SE 3,340 185 1,042 30 4,597

NA 430 2,058 - - 2,488
FO 3 1,013 - - 1,016

PT - 557 - - 557

BE 14 32 - 0 47

JE - 0 - - 0

Total 311,658 533,991 23,644 145,600 1,014,893
Table3 The relative amount of landing by stock and vessel length in 2014.

Vessel length her-nsea macnea spr-kask Sprnsea
VL0010 0.3 0.2 0.0 0.7
VL1012 0.3 0.3 5.8 1.3
VL1218 0.3 0.6 22.8 13.9
VL1824 0.9 1.6 44.9 14.3
VL2440 1.6 5.8 15.2 11.8
VL40XX 96.5 91.3 11.3 58.0

Total 100 100 100 100
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Figurel Total tonnage landed and trips per port in 2014. In total there were 381 ports, buighees only display ports with at

least 10 trips and 3 t of landings in total.
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Figure 2The main fishing gear used in the pelagic fishery for herring, sprat and mackerel. In total there weréti#g$ tvut the

figures only display #tiers with at least 5 trips and 1 t of landings in total
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Figure3 The total landings of the 4 pelagic stocks considered in this case study and the numbers of vessels and trips by vessel
length. 6 different vessel length groups have been look at ranging frkdtd,10-12 m, 1218 m, 1824 m, 2440 m and above 40
m.
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Figure 4Tonnage landed and trips per port in 2014 for North Sea herring. There were 56 ports with landings of the stock, but the

figures only display ports with at least 0.5 t of landings in 2014.
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Figure 5 The North Sea herring landings by ICES square.
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