ICES 2015 Assessment Expert Groups summary of national discards sampling programme design 
Examples are included in the table – replace with national information with similar level of detail, showing changes over time in the programme.
Country:………								ICES Assessment Expert Group:…….
Sampling programme name:……..
Stocks covered by programme : …….  
	
	Sampling frame
	Survey design and sample selection
	Estimation procedures
	Self evaluation of potential for bias (1-3 where 1 is the best)2

	Years/ time periods
	Vessel sizes and gears covered 
	ICES Divisions covered 
	Describe Survey design and vessel selection
	Stratification
	Raising procedure for stratum estimates for a stock
	Methods to impute missing stratum estimates “borrowing procedures”
	Variance estimates
	

	2012
	All national registered vessels >10m using towed demersal otter trawls, beam trawls and seines;  
	IVa,b,c
	Non-random selection of vessels on opportunistic basis to meet sampling quotas by stratum.  
	4 x quarter
3 x area (divisions)
3 x gear (otter; beam; seine)
	Trip-raised estimates summed for sampled vessels in stratum, and then raised to total fleet using reported total fleet landings of stock and reported landings of stock by sampled vessels.
	Discard rates for “nearest neighbour” sampled strata applied to reported landings of stock for missing strata. Decision on which strata to impute from is based on sample sizes and expert judgment.
	Analytical
	3

	2013
	As above
	As above
	As above
	As above
	As above
	As above
	As above
	3

	2014
	Vessels 7 – 9.9 m included; vessels using fixed/drift nets included.  
	IV a,b,c and VIId
	Stratified random selection of vessels, with evenly spread sampling effort across year.
	2 x area

	Trip-raised estimates summed for sampled vessels in stratum, and then raised to total fleet using sampling probabilities (total number of trips reported for fleet divided by numbers of sampled trips).
	Stratum estimates for sampled strata are combined and raised to all reported landings including missing strata.
	Bootstrap
	1


2 See guidelines below for completion of the tables.
	Name of person completing table:
	
	Date:
	




Instructions for completing the Word table and Excel file describing national discards sampling programmes
There are two files for each country to complete, to give each ICES stock assessment Expert Group some basic information to help evaluate the quality of new (and existing) discards estimates that are included in this year’s ICES assessment Expert Group Data call. PLEASE INCLUDE THE COUNTRY NAME IN THE FILE NAMES.
· The first is a Word table (above) which provides text describing the sampling programme and how it has changed over the last three years for which data are requested, highlighting any issues with design that could lead to large (and potentially varying) bias in time series of discards estimates. This table should refer to a sampling programme that is used for a defined set of stocks covered by the Data call. If an individual country has more than one sampling programme applicable to different stocks and areas covered by the assessment Expert Groups (e.g. observer sampling for some stocks and self-sampling for others) the word table has to be filled out for every programme. Remember for each one to write the name of the programme and which stocks are covered by it.
· The second file is an Excel file to capture, on a stock-by-stock basis, some basic statistics about the amount of sampling that has taken place, and includes some simple data quality indicators. Please enter the name of the sampling programme, ensuring it matches the one used on the corresponding Word table. Use a separate worksheet for each stock.
It is emphasized that this is a short-term exercise for Assessment Expert Groups in 2015. It does not represent an in-depth evaluation of data quality as would be expected for a benchmark data compilation and evaluation, and which would require more detailed scrutiny of sampling design against best practice for the full time series of data, identifying quality issues arising at the implementation and analysis stages, scrutinising information at the scale of individual survey strata, and viewing a range of diagnostics to evaluate how representative the sampling was. ICES expert groups on fishery sampling (SGPIDS1-3; WKPICS1-3; PGCCDBS) have explored detailed quality assurance reporting and these reports should be consulted for further guidance on data quality evaluation.
To help the Assessment Expert Groups evaluate the quality of your discards estimates, we are therefore also asking you to give a self-assessment of the potential for bias in your sampling scheme and resultant estimates, using the following scores derived from a scoring table shown on the next page:
1: Least potential for bias – Assessment Expert Group can be confident in using the discard data (provided there are sufficient samples for a given stock)
2: Some issues with potential bias – Expert Group should use discard data with some caution, and comment on the quality issues with the data.
3: Large potential for bias – Expert Group should consider carefully before presenting and using the discard data, or exclude the data for all or part of the time series from assessments, and comment on the quality issues with the data. 
Ideally this scoring would be done using the detailed quality assurance reporting procedures mentioned above, but in the absence of this, a simpler approach is proposed. Guidance for completion of the final column in the Word table (”Self evaluation of potential for bias”) is given on the next page
In addition, the Excel table contains a box at the top right, where you can enter any other comments to the assessment Expert Group concerning your views on the quality of the discards estimates for the stock covered by the table. The assessment Expert Groups may carry out additional checks on the internationally aggregated discards data, for example internal consistency of age compositions and residual patterns around model fits to data.

Guidance for completion of final column in Table above ”Self evaluation of potential for bias”. (See glossary below for terminology and guidelines)
	Design of survey
	National sampling frame coverage 
	How representative are the sampled trips in each stratum?
	Score

	Probability-based sampling design with selection of vessels that is random or close to random.
	Frame covers most vessels in total national population of active vessels that discard the stocks covered by the assessment Expert Group.
	Diagnostics show that sampled trips are representative of the overall national population of vessels, or data can reliably be post-stratified and re-weighted to be more representative.
	1

	
	
	Diagnostics show that sampled trips are consistently and markedly different from the population, and this cannot reliably be corrected by re-weighting, or no diagnostics have been scrutinised.
	3

	
	Relatively large numbers of vessels are excluded from the frame (e.g. small vessels; vessels in remote ports). 
	Diagnostics show that sampled trips are representative of the overall national population of vessels, or data can reliably be post-stratified and re-weighted to be more representative.
	2

	
	
	Diagnostics show that sampled trips are consistently and markedly different from the population, and this cannot reliably be corrected by re-weighting, or no diagnostics have been scrutinised.
	3

	Ad-hoc sampling design where vessels are selected in a non-random, opportunistic or subjective way
	Frame covers most vessels in total national population of active vessels that discard the stocks covered by the assessment Expert Group.
	Diagnostics show that sampled trips are representative of the overall national population of vessels, or data can reliably be post-stratified and re-weighted to be more representative.
	2

	
	
	Diagnostics show that sampled trips are consistently and markedly different from the population, and this cannot reliably be corrected by re-weighting, or no diagnostics have been scrutinised.
	3

	
	Relatively large numbers of vessels are excluded from the frame (e.g. small vessels).
	Diagnostics show that sampled trips are representative of the overall national population of vessels, or data can reliably be post-stratified and re-weighted to be more representative.
	2

	
	
	Diagnostics show that sampled trips are consistently and markedly different from the population, and this cannot reliably be corrected by re-weighting, or no diagnostics have been scrutinised.
	3

	Other designs
	Special case of very high observer coverage or proven reliable self sampling coverage of most of fleet
	1

	
	A relatively small subset of vessels is selected as a reference fleet and each one is sampled at intervals throughout year.
	Diagnostics show that sampled trips are representative of the overall national population of vessels, or data can reliably be post-stratified and re-weighted to be more representative.
	2

	
	
	Diagnostics show that sampled trips are consistently and markedly different from the population, and this cannot reliably be corrected by re-weighting, or no diagnostics have been scrutinised.
	3 




Glossary:
Probability-based sampling:  Vessels are selected in a way that controls the probability of individual vessels being sampled (e.g. a selection of vessels is made from all the vessels in the frame, and the target number of trips to sample in a stratum is set to achieve a desired proportion - e.g. 1% - of the total number of trips, which represents the probability of an individual vessel being selected in the stratum). The probabilities (sampling fractions) are used for raising the estimates for the sampled vessels to all the vessels in a stratum within the sampling frame (other auxiliary variables such as landings weight or fishing effort may be included in the raising procedure). It is important to note that if a subset of vessels is deliberately excluded from the frame (e.g. very small vessels, or those predominantly using a particular gear) these have a pre-determined selection probability of zero, and this is part of a probability-based scheme. This differs from sampling where vessels could be sampled but are rejected on a subjective, ad-hoc basis by an observer in favour of another vessel – in this case there is no pre-determined list of vessels that are excluded from the frame and the selection probabilities are therefore not controlled.
Random vessel selection: To be a true probability-based random selection, all vessels in the frame must have a chance to be selected, with a given probability of selection in each stratum. This can be done using randomized draw lists of vessels. Many countries are moving towards greater randomization of sample selection but may currently adopt vessel selection procedures that are not strictly random but follow a protocol that spreads sampling across vessels in a way that tries to achieve representative coverage and minimizes the freedom of observers to make ad-hoc decisions. This can be considered closer to “probability based” than to “ad hoc” sampling, and this aspect of the sample selection procedure should be clearly stated in the “survey design and sample selection” column of the Word table. It is important that diagnostics are developed to evaluate how representative the sampling has been of the total population of vessels and their trips.
Ad hoc sampling:  This term is used here to define any vessel selection procedure where vessels are not selected at random and observers are given the freedom to choose which vessels to sample from within a gear group or area for example to meet a quota of X trips. There can be many reasons why an observer might preferentially select a given vessel if given the freedom to do so; for example, if large vessels are chosen in preference because they are more comfortable to work on, or small vessels with day trips are chosen preferentially to help meet sampling targets, or vessels working only from the nearest ports are repeatedly chosen in preference to ones from more distant ports, to minimize travelling. If the observer can choose who to contact rather than make a random selection or follow some other procedure to spread sampling across the fleet in a representative way, this is to be considered as ad hoc sampling.
Reference fleet: A fixed set of vessels that is selected at the start of the year, and where each one is sampled throughout the year either by full observer or self-sampling coverage, or by random or systematic random sampling of trips. The reference fleet may be partially or fully re-selected each year or be fixed for a longer period. (Example is the Norwegian coastal reference fleet where types of vessels are selected in proportion to activities of similar vessels and gears in the overall fleet.) 
[bookmark: _GoBack]Refusal rate:  The percentage of the vessels approached for sampling where the skipper declined to have observers on board. Large refusal rates indicate a potential for bias if most refusals are by captains of vessels that have, for example, persistently above-average discard rates. Potential for bias due to this may also be apparent from logbook data showing how representative the refused trips are, compared to the population of vessels as a whole in a stratum (see below). Similar biases may result from an observer effect, where captains alter their discarding patterns with an observer on board.
Representative sampling and diagnostics to evaluate it: The use of a variety of diagnostic tools to understand if sampled trips are representative, on average, of the non-sampled population, is an essential component of good practice. Even the best designed, probabilistic survey may give very inaccurate estimates if there are strong observer effects on discarding practices, or if many skippers refuse access because they expect to have high discard rates. This may not happen, but without diagnostics there is a potential for bias and the bias cannot be quantified. ICES Expert groups such as PGCCDBS, SGPIDS and WKPICS have given advice on diagnostic tools, and graphics tools for this have also been developed in the COST project.
Data need to be scrutinized over several years to look for persistent differences in activities of observed and non-observed vessels, and of refused and non-refused vessels. In some cases differences in vessel activity may simply arise from a feature of the vessel selection procedure that causes departure from full randomness, and not due to observer effects or biases due to refusals. If there is good evidence to suggest this is the case, there is a potential to post-stratify and re-weight the sampled trips in each stratum to make the set of sampled trips more representative of all the vessel trips in the stratum. This procedure can make use of characteristics such as trip duration or fishing ground that is accurately and consistently recorded for the sampled and the unsampled trips. This can only be done if there are sufficient sampled trips for each of the post-strata.
Completion of the third column in the scoring table “How representative are the sampled trips in each stratum” should therefore use diagnostics for several years, if these are available and have been scrutinised. Use the score for “Diagnostics show that sampled trips are consistently and markedly different from the population and this cannot be corrected by re-weighting” if there is a persistent, marked difference between the samples and the population in a stratum and it is not possible or valid to correct for any resultant bias using post-stratification and re-weighting of samples based on the exhaustive trip data from EU or other logbooks, for example if there is evidence that it is caused by observer effects or refusals that are related to discarding practices. 
Sampling frame: the total collection of vessels and trips from which selections are made for sampling. This may or may not cover the complete population of vessels or trips – for example if vessels below a certain size, or from certain ports, are excluded. The frame coverage must be documented, and any differences between vessels and activities inside and outside the frame investigated and documented, in order to understand the potential for bias.
Survey design: The totality of instructions, protocols, and rules that govern a sampling method.
Stratification: Strata are non-overlapping groups of vessels or trips within a sampling frame that may have different sampling rates – e.g. stratification by vessel characteristics, quarter or region. A sampled trip can occur in only one stratum.
	More information
If you are looking for more information on discard sampling programmes and designs, and evaluation of data quality, ICES have hosted a series of planning groups, workshops and Expert Groups on these topics (WKACCU, WKPRECISE, WKMERGE, WKPICS 1-3, SGPIDS 1-3, WGCATCH)  – all reports can be found at the ICES homepage for each group or in the ICES library.
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