
5 Fisheries Information System (FIS)

5.1 Conceptual Model of Proposed FIS

The FIS provides a context for the design, development, and implementation of data collection and information management systems for fishery-dependent statistics, nationwide. The FIS “belongs” to no single organization; rather, it represents numerous coastal, regional and national partnerships.

A set of design principles has been articulated to guide the development of the FIS framework.  These general principles apply to the FIS regardless of the region of implementation.  The principles also provide the basis for a shared understanding of the FIS.  Universal stakeholder consensus on the following principles provides a context and foundation for future systems planning, design, and development.

FIS Design Principles

· Utilize existing programs, systems, and infrastructure investment to the extent possible

· Integrate information under existing fishery management plans to avoid duplication

· Integrate VRS and FIS to produce vessel and fishery performance information (such as vessel identification, owner information, vessel capacity, vessel tonnage, identification of fisheries in which each vessel participates, number of vessels participating in each fishery, time period and location of catch, gear types used, etc.)

· Avoid duplication of existing state, federal, tribal systems by synthesizing state/federal data reporting/access systems into a single, integrated system, where possible

· Utilize information collected from existing systems

· Reduce redundancy in data collection systems

· Utilize cooperative agreements, where possible, to formalize partnerships among data collectors, managers, and users 

· Develop and include procedures to ensure confidentiality of information 

· Build on existing and emerging data collection programs

· Establish regional (and/or national) standards of measurement and quality

· Establish standardized units of measurement and nomenclature, where possible

· Establish standard coding systems, where possible, or build logical bridges or translations between separate coding systems, where necessary.

· Establish reasonable minimum data quality standards 

· Establish standard (minimum critical) data elements


· Minimize number of coding systems

· Develop processes to ensure the timely release of information to the public

· Reduce reporting burden on providers of fishery information

· Minimize paperwork required for fishing industry participants to comply with reporting requirements

· Require no fisherman to complete more than one logbook for any particular trip

· Coordinate state/federal data collection efforts to minimize duplicative reporting

· Minimize other costs and burdens on those reporting fisheries data



· Establish standard formats and processes for collection and submission of fishery information

It is important to understand that the proposed FIS model described herein is not a radical departure from the structure and content of existing regional systems.  Planning for the FIS largely assumes that most of the existing systems will remain the same or will be modified somewhat to create the necessary intra-regional and national linkages.  Some inefficient systems may require consolidation.  The purpose of this project is not to replace existing data systems that are successful, but to build and improve upon them.

In this way, the FIS becomes a source of regional and national fisheries data, where users of summary-level data within or across regions have access to fisheries information of consistent quality.  These customers would consist of fishery management council and commission staff, fisheries scientists/managers in the public, private, non-profit, and academic sectors, and members of the general public, fishing and related industries.  

Figure 5‑1: FIS Conceptual Model
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Figure 5-1 represents the conceptual model of the FIS, depicting information flows from various (state/federal) sources, through data management systems and repositories at the state, regional and national levels, culminating in distribution of raw data and value-added information to the community of end-users. 

Harvest activities generate catch and effort data contained in trip reports, logbooks, or other reporting forms.  This initial data collection either takes place at the state, regional, or federal levels and results in the entry of data into source information systems such as that of a state resource management agency or NMFS.

The first data reconciliation and standardization process would occur as trip-level (“detail”) data are extracted from the source state or federal systems into regional data repositories in the Atlantic, Gulf, Western Pacific, Pacific and Alaska areas.  Generally, data collection standards are to be developed at the regional level.  However, there may be opportunities to develop national standards for certain data elements, coding systems, or units of measurement.   The higher the level that standardized coding systems can be agreed upon, the fewer data translation and interpretation issues need to be addressed.  Each region would maintain its own central repository of trip-level and summary data, serving as the state/regional information management system (e.g. PacFIN, AKFIN, ACCSP).  

The second data reconciliation and standardization process would occur as summary data are extracted from the regional repositories, reconciled and summarized to develop national or inter-regional views.  This concept would provide consistency by harmonizing regional differences, and would provide data to users in a consistent, understandable way.

One consequence of the reconciliation and summarization processes will be the ability to provide information on the performance and status and trends of our inter-regional and national fisheries and the vessels and people operating in those fisheries.  The government’s role in producing information on this important component of the U.S. economy is long-standing.  The ability to enumerate total U.S. commercial and recreational harvests by species/gear/area, direct and indirect employment and fishery participation, the number of vessels fishing in U.S. waters and landing in U.S. ports, the total wholesale and retail and revenues generated by these landings, the imports and exports of fishery products, and other important statistics provides fishery scientists, fishery managers, and economists the basic raw material for their analysis and reporting responsibilities.

Information dissemination and access to detail-level and summary-level information provides the real value of the FIS.  An effective end-user interface is critical to the success of the System.  Through this interface, information flows out of the system into the hands of the user community.  The information can range from very general summaries by members of the public to detailed data used by scientists and fishery managers.

5.1.1 FIS Information Content and Data Models 
Another method to describe the FIS is to identify the information systems or databases that comprise the FIS.  This answers the question of “what’s in” and “what’s out.”  By identifying the federal and state fisheries data collections (and their resulting databases), a shared understanding of what information systems fall under the FIS “umbrella” will emerge.  Once these systems have been identified it becomes easier for FIS participants/stakeholders to evaluate what, if any, changes would be necessary to integrate (harmonize) data collection systems and to link these databases for more effective information sharing.   

Figure 5-2: Sample Vessel Registration Data Model
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The broad categories of information included in the FIS were shown in Figure 3-1.  This information includes data on catch and effort, economic and socio-cultural data, and biological data.  These subsystems will be linked by common fields in the VRS database.  This section describes in more detail the data models of some specific subsystems, and gives examples of the data elements to be included. 
Data Models
Figures 5-2 through 5-8 are sample data models that show the major areas of information in the VRS and FIS and their relationship to each other.  These data models are all components of the conceptual model in Figure 5-1.   A data model is used to identify and describe the relationships among the specific data elements that ought to comprise an information system.  Data models help to visualize information needs, or what information should be contained in the FIS, whether at the national or regional level. It is important to note that the data model is strictly a logical representation of the information requirements.  The model does not depict where data physically exists or who owns it.  Rather, it consists of a number of important data objects that are proposed elements of VRS and FIS.  The rectangular boxes in the Figures represent these objects, called data entities.  An entity is simply something about which information needs to be stored.  The entity represents all instances of a particular kind of data.  In a physical sense, this is akin to records in a file.  

Figure 5-3: Sample Permit Management Data Model
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The lines connecting the entities are called data relationships.  A relationship documents the fact that certain types of information are associated with other types of information.  An example is that a vessel would have an associated vessel description.  Therefore, in Figure 5-2, the entity Vessel has a relationship connecting it to the Vessel Description entity.  Relationships are bi-directional and can be read in either direction.  Reading in the other direction indicates that a Vessel Description is associated with a Vessel.  Figures 5-2 through 5-8 are data models for the initial data collection and data entry layer of the conceptual model.  Table 5-1 contains the major FIS data entities and their description.

Figure 5-4: Sample Catch & Effort Data Model
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Figure 5-5: Sample Biological Data Model
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Table 5-1: Representative Data Entity Descriptions

The following are some of the major data entities and descriptions of the representative system.

	Entity
	Description

	Compliance History
	The history of compliance actions taken on an INDUSTRY MEMBER or VESSEL and a description of the disposition or outcome of the action.

	Gear
	Equipment used for the purpose of catching fish or other living fisheries resource.

	Participant 
	A person or organization conducting, or requesting to conduct a business activity (owners, agents, fishermen, dealers, processors, etc.) involving marine fisheries resources.

	Issuing Authority
	The authority responsible for granting permits and licenses.

	Landing Disposition
	The record of the disposition of all landings.  This includes fish landed and sold, discarded, and used for personal consumption.

	Location
	A geographic position which identifies where a fishing activity occurs.

	Occupation
	Stated occupation of members of a household.

	Participant Role
	The identification of the ways in which an industry member is involved with marine fisheries

	Permit 
	The approval to perform a marine fisheries business activity regulated by State or Federal authorities.

	Plant
	A plant that processes fishery products.

	Port
	A harbor town or city that serves as an embarkation point for fishing trips or discharge point for landings.

	Role Type
	The identification of the various roles a PARTICIPANT may play in the fishing industry.

	Sample
	The identification of a subset of a catch used for biological and statistical analysis.

	Sample Detail
	The description of the specific biological and statistical elements collected on an individual fish or other marine organism within a sample.

	Species
	The biological classification of a marine organism including both common and scientific name.

	Trip
	Any effort with a specific start and end date undertaken for the purpose of catching fish.  A trip may be shore or vessel based.

	Trip Cost
	The variable cost of TRIP.

	Trip Detail
	The specific details about a TRIP; including time fished, gear used, location, and species quantity caught.

	Vessel
	The unique identification of a boat or watercraft.

	Vessel Description
	The characteristics of a VESSEL including length, breadth, gross and net tonnage, and vessel capacity.

	Vessel History
	The history of VESSEL name changes.


FIS Concept of Operation and Design Principles

The basic framework of the FIS has three elements: information management architecture, data collection integration, and institutional arrangements.

The first element describes the database design and structure.  The degree of database centralization/distribution will be largely determined by this factor, as will the basic tables and their relationships.  The underlying data model (map of data elements and their relationships) for the FIS will be virtually the same regardless of the degree of centralization/distribution.

The second element describes the level to which we will integrate and harmonize the data collection programs.  Integration/harmonization will be accomplished by some combination of standardized forms, data definitions, coding standards, data collection standards, or translation tables.  

The third element specifies the institutional arrangements (e.g. decision-making entities and processes) that will be implemented to make the system work.  In basic terms, this means identifying the parties responsible for data collection, management and quality control.  Regardless of the arrangements, all parties involved must cooperate and coordinate their efforts. 

This sub-section further defines the FIS by describing: (1) a concept of operation, and (2) specific overarching design principles. 

5.1.1.1 Information Management Architecture

A nationwide view of summary-level data implemented in regional data “warehouses” is the likely model for a nationwide FIS.  This concept provides a single, complete view of the data, provides consistency by eliminating regional data differences, and provides data to users in a consistent, understandable way.  Each site would provide “local” access and serve the unique needs of data users from their respective regions, while at the same time providing regional summary data for users requiring a national summary or view.  Mirrored sites could provide for system security and flexibility (providing redundancy in case of network failure and off-site system backups), and ease of access (reducing traffic at any one site). 

To provide for the efficient delivery of information, an end-user interface would be developed that consists of data query and analysis tools that allow for standard and ad-hoc queries, and provide advanced data manipulation capabilities (such as drill down, multi-dimensional analysis, etc.).  Users would access the data through various means including direct network access, modem, and Internet to support a wide range of users.  Internet web interfaces could also be developed for the posting of routine and/or special reports, metadata, or other information that would be of use to the public.

The design principles associated with the Information Management Architecture factor are presented and described below:

5.1.1.1.1 Data Flow Protocols/Policies  

If state, regional, and national systems are to be integrated, there must be a shared understanding of how information will flow from sources to repositories to the ultimate users.  Protocols must be established to guide the various data collection programs in establishing data collection and transmission, measurement, quality and coding standards.  These protocols and information management policies include performance standards for timeliness of data submissions at various levels of summarization, disaster recovery and security management plans, configuration management, referential integrity assurance plans, and mechanisms for data validation and “cleaning.”  One also should expect on-line documentation of these protocols and policies.  Additionally, there will be opportunities for standardizing software or specific applications  to leverage an existing technology base.

5.1.1.1.2 Data Delivery/Dissemination  

Various data dissemination technologies must be evaluated to determine the best mix of technologies to support potentially diverse end-users.  The effectiveness by which data delivery can be controlled by authorized users will help determine the overall success of the system.  To this end, flexible data access tools need to be provided to support the variety of users.  In addition to the tools, a number of data delivery methods (e.g. internet web based deployment) will also need to be evaluated. 

5.1.1.1.3 Infrastructure  

The FIS infrastructure consists of all the physical components that will comprise the system.  These components include the hardware platforms, communications, storage devices, database, operating software, and application software.  The design of this infrastructure will have a significant impact on the overall costs of the FIS.  The physical location of the components, as well as issues regarding connectivity, security, and access contributes to this issue.  Additionally, the ability to use existing infrastructure, especially in terms of hardware and communications, can result in reduced development costs for the FIS.  The detailed design of the FIS needs to result in key decisions regarding infrastructure at the national and regional levels.

5.1.1.1.4 FIS Data Models/Relationships  

FIS data models need to be developed to present a conceptual view of the required FIS information.  The data models combine related data elements into entities and define a unique identifier for each entity.  The models further describe the relationship between entities (i.e. how one entity is associated with another).  The importance of these models is that they provide a picture of FIS information requirements that represent user data needs.  The models therefore act as a baseline against which current systems can be evaluated.  The gap between current systems data and the FIS models indicate where improvements in data collection systems are needed.

5.1.1.2 Data Collection Integration

Generally, data collection standards should be developed at the regional level.  However, there may be opportunities to develop national standards for certain data elements, coding systems, or units of measurement.   The higher the level that standardized coding systems can be achieved, the fewer translation issues need to be addressed in the information management arena.  Adoption of national standards that are either too cumbersome or not responsive to regional information needs would not be a logical path to follow.

The data reconciliation and standardization process pulls summary data from each regional repository based on some pre-determined criteria.  These criteria will include identification of the specific data needed for the FIS as well as a designated time period.  Typically, the extracts will access only new data or data that has changed since the previous extraction.  The reconciliation process would involve taking summary data from the regions and harmonizing it for easy use.  This implies that common standards are in place for the national summary level data.  This standard may or may not also be adopted by one or more of the regions, as described above.  Once reconciliation is complete, a national repository of integrated summary data will exist. The final form of the summaries that will be created will depend on the end-user reporting requirements.   

The design principles associated with the Data Collection Integration factor are presented and described below:
5.1.1.2.1 FIS Content  

The scope of the FIS data collection program should include all fishery-dependent data collection programs for all living marine resources.  This scope is necessary to have an effective, non-duplicative FIS while capturing adequate data to ensure responsible management of all living marine resources. 

"All living marine resources" includes commercial and recreational fisheries currently covered by the Sustainable Fisheries Act, the Marine Mammal Protection Act, and other acts (see Appendix 7.3). It might also include: 

· species that are not inter-jurisdictional and are managed by individual states (shellfish and some crustaceans), subject to voluntary state participation in the FIS;

· internationally managed species (e.g., tuna managed by NMFS and ICCAT); 

· species subject to authorities other than fishing statutes (marine mammal and endangered species bycatch, and non-consumptive uses of living marine resources);

· fisheries managed under interstate fishery management plans

The types of data collected include the usual fisheries-dependent statistics on landings, harvest, catch, effort, participation, as well as biological data, economic data, and socio-cultural data.  These statistics are necessary to monitor impacts of fisheries and develop appropriate management measures.  Biological data (e.g. lengths, weights, and biological samples such as scales and otoliths) are increasingly critical for stock assessments and often can be integrated with collection of catch and effort data.  Economic data include, but are not limited to, commercial cost-earnings studies, processed products and cold storage studies, and recreational valuation and impact studies.  Socio-cultural data include, but are not limited to, data on fishing communities and households,  patterns of fishery activity and decision-making, and the industry and community understandings and beliefs about fishery management regimes.  These economic and socio-cultural data are necessary for proper allocation and management of the resource for the maximum benefit to the States and the nation.  At a minimum, the data required under the numerous Fishery Management Plans (FMPs) are to be included. The following are typical of the data types to be included in the FIS:

· Commercial harvest by species, gear, area





· Recreational harvest by species, mode, area

· Trade data

· Processed products data

· Coast Guard Vessel Information System (VIS) data

· Marine Mammal Protection Act Permit data

· High Seas Fishing Compliance Act Permit data

· Capital construction vessel files

· ITQ databases

· Cost and earnings data

5.1.1.2.2 Data Forms

Another opportunity for regional coordination is in the area of design and deployment of data collection forms.  Asking for the same or similar information in the same or similar ways ought to be the goal to present a consistent approach from the data providers’ (harvester/dealer/processor) perspective.  This data collection model reflects all partners working together to develop the most efficient and consistent data collection methods and forms (and paperless technologies where forms can be digitized).  “Modular” logbooks would consist of a base portion (fisherman/vessel information) and fishery-specific modules (species, catch, effort, etc.). Ultimately, this will minimize redundancy and overlap in data collection systems (especially state and federal systems), thus minimizing the likelihood that any individual data provider would be asked for the same information twice (or more). 

5.1.1.2.3 Quality Assurance/Quality Control (QA/QC)

Quality assurance and control procedures need to be established in the FIS to help ensure the validity and integrity of FIS data.  Data standards and procedures should be designed and developed to provide a common basis for FIS data quality.  These procedures might be applied at several points in the data flow, beginning at the point of collection and ending with the final distribution of the data to end-users.  Checks on the completeness and accuracy of the data, validation of self-reported data, and verification of the database integrity could all be included as quality control procedures.

Quality standards need to be established for coding, error rates, missing data, and statistical validity.  Coding standards can be established at either the national or regional level, depending on the data collection process.  Maximum allowable rates for coding errors and missing values should be established for important data.  Data from surveys should adhere to certain minimum standards of statistical validity and, at the very least, statistical procedures used to produce estimates need to be properly documented.

Regardless of the specific data capture technologies or data collection systems, in general, data quality standards and quality assurance systems are best implemented at the regional level.   Data element standards must be agreed upon so that there are commonly held data element definitions.  A data resource directory (DRD) should be developed so all partners understand the basic characteristics of the data.  Metadata should be maintained so data users have the information they need to interpret data elements and the data itself.  

5.1.1.2.4 Data Dictionary/Metadata

The subject areas of information and the specific data elements (data dictionary) that will comprise the FIS need to be identified and described.  Metadata describing the data dictionary elements will be based on the QA/QC standards and procedures developed for the data.  The completion of the FIS data dictionary and associated data quality standards will provide the basis for evaluating current data collection methods and systems.  The extent to which current collection systems can provide the required data will determine in large part the scope and complexity of the FIS development effort.
5.1.1.2.5 Coding Standards

Regional coding standards should be developed for certain elements (e.g., species, gear, fishing area, etc.).  All entities feeding data to the FIS would be encouraged to use established coding systems.  While building bridge or translation tables to accommodate multiple coding systems is possible, the gains of  using defined standards can be significant, especially in regional data retrieval exercises.  In cases where a state elects to use the FIS as its state data repository, adherence to regional standards would be mandatory.  Where possible, regional coding standards ought to be devised in the context of national coding standards.  Ultimately, similar gains are to be reaped when regional data, nationwide, are combined and summarized for users of national summaries.

5.1.1.2.6 Technology Adoption  

As scenarios are developed to satisfy the standards for a nationwide FIS, new opportunities and technologies that support the achievement of the FIS vision and goals should be simultaneously evaluated.  Once there is a shared understanding of the specific processes and information flows that are needed, data collection and data dissemination technologies can be identified that support those processes.  These technology elements might be crosscutting in that there are potential applications of technology across all components of a VRS and FIS.  If mandatory trip-level reporting for each state is agreed upon, for example, there might be a strong case for the development of uniform electronic logbooks for trip data.  Likewise, establishing unique identifiers for commercial fishing vessels nationwide may make possible a state-federal “one-stop shopping” system for fishery permits and licenses.

These processes and technologies are an important element of the FIS vision so a process will be designed to identify and evaluate candidate technologies and evaluate them according to specific criteria.  Examples of the kinds of technologies that might be considered include, but are not limited to, electronic logbooks, electronic clipboards or other data capture devices, interactive voice response for permitting and catch reporting, computer assisted recording and transmission, fax-based data reporting, OCR/bar code and other technology-based data entry systems, and Vessel Monitoring System (VMS) technologies.

5.1.1.2.7 Non-Duplicative Participation Estimates  

Answers to relatively simple questions about the number of fishermen operating regionally or nationally or the number of commercial fishing vessels operating in the U.S. are surprisingly difficult to find. An underlying principle of the FIS should be the establishment of unique identifiers of all commercial fishing vessels as part of a nationwide fishing vessel registration system. This registry (VRS) would track and enumerate vessels, exclusive of duplication and link vessel data with harvest data, producing reasonable estimates of fishery performance and employment.

Figure � STYLEREF 1 \s �5��6: Sample Recreational Sociocultural & Economic Data Model
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Figure � STYLEREF 1 \s �5��8: Sample Commercial Harvester Sociocultural & Economic Data Model
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Figure � STYLEREF 1 \s �5��7: Sample Commercial Dealer Sociocultural & Economic Data Model
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