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EXECUTIVE SUMMARY

The purpose of this recommendation document is to assess the components of the Protocol Manager product and its possible adoption as PNAMP’s catalog of protocols and methods, commonly referred to as the PNAMP Protocol Library. The recommendation identifies the applicability of the software’s components (user interface, database structure, and content) including the current state of these, as well as required modifications and considerations for further development. 

The components or aspects of the software evaluated in this document are:

1. Application – Source code and functionality of Protocol Manager’s existing user interface.

2. Organization – The logic, structure, and ability of Protocol Manager’s database to properly describe protocols and methods, including associated descriptive categories, references, etc.

3. Content – The completeness and appropriateness of the current entries stored in the database. 

PNAMP’s Protocol Library is intended to be a high-level, web-based clearinghouse of protocols specific to the Pacific Northwest aquatic monitoring community. The general features and functionality of the Library include:

1. Protocol Documentation 

2. Protocol evaluation and comparison by topical and subject experts

3. Robust organization of protocols for discovery and retrieval

4. Ability to assimilate information from local protocol documentation tools

5. Ability to report information to broader or national scale warehouses

The following outline of summary recommendations would guide the adoption of Protocol Manager as the cardinal foundation of the PNAMP Protocol Library. 

Application
1. Interaction with the content of the Protocol Manager database should be web-enabled. If a distributed, desktop application is desired or required by certain users, the user source code needs to be updated to include better validation of input, and to reflect changes made to the database structure (i.e. the addition of fields and/or tables).

2. Additional options for searching, filtering, and sorting records in the Protocol Manager database should be developed.

Organization
1. Additional fields and tables should be added to the database that allows better organization of the metadata elements that describe protocols, methods, etc. These elements should be informed by the PNAMP Data Management Workgroup, and by lessons-learned from other applications, thesauri, and tools currently in use or being developed in the region.

Content

1. Content for new and existing programs and projects should be added to the database by project managers. Data Stewards throughout the region will assist data entry and validation when needed to ensure quality and completeness of content, and to assist in cross-walking and/or reformatting batch entries or updates.

2. Existing content should be evaluated for appropriateness and completeness and updated or deleted. 
A. INTRODUCTION & BACKGROUND
Among the leaders of the many entities collecting, analyzing, and disseminating aquatic monitoring data in the Pacific Northwest, there is agreement on the need to document how this is performed in support of the U.S. Bureau of Reclamation’s Research, Monitoring and Evaluation (RME) Programs. In response to the needs of collaborative groups such as the Pacific Northwest Aquatic Monitoring Partnership (PNAMP), the Integrated Status and Effectiveness Monitoring Program (ISEMP), the Northwest Environmental Data Network (NED), and the Columbia River Intertribal Fisheries Commission (CRITFC), among others, BOR initiated the development of a protocol management tool to create and provide standardized metadata for protocols pertaining to field collected monitoring data throughout the Columbia River Basin.  A modular approach to describing protocols in line with the “Guidelines for long-term monitoring protocols” (Karen L. Oakley, Lisa P. Thomas, and Steven G. Fancy; Wildlife Society Bulletin 2003, 31(4):1000-1003) was adopted and employed in the development of metadata for aquatic monitoring studies and projects (see Figure 1.) A protocol consists of a narrative description of a project or study design including purpose, mandates, etc. Methods represent the specific actions that will be carried out in support of the protocol narrative. Attributes are the basic components of a method, and describe the data elements that are captured with the application of a method. Of course, the characteristics of these components will vary depending upon the theme or subject of a particular protocol. For example, attributes of a data management method would have different descriptors and items than a method for assessing Large Woody Debris. See Section E for more information.
The resulting user-interface, relational database, and business rules were adopted and modified from a National Park Service (NPS) effort and are collectively referred to as Protocol Manager. More specifically, Protocol Manager is a tool for documenting protocols by allowing the creation, modification, and recording of methods. Biological and habitat measures are described using abstracts and citations for data collection procedures. Additionally, methods can be associated with one or more monitoring programs and projects as well as biological and habitat indicators. As a result, it is possible for Protocol Manager to act in a prescriptive manner for data collection efforts.
Figure 1. Modular Protocol Components (generalized)
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Protocol Manager was originally developed under contract by Spatial Dynamics, Inc., Boise, Idaho as part of the NPS National Interagency Fire Center’s (NIFC) Fire Ecosystem Monitoring Program. Reclamation’s RME Program contracted with Spatial Dynamics, Inc. to further develop the Protocol Manager component of the NPS FEAT/Firemon Integration (FFI) application. The current release of the software is version 1.02 and was released on June 20, 2008. Protocol Manager is a VB .Net desktop application that interacts with a SQL-Server database and allows users to create, edit, promote, and view various aspects of methods, protocols, attributes, programs, projects, and associated indicators or “organizations”. 
PNAMP and NED coordinated the beta testing of versions 1.01 and earlier and submitted requirements for further development. The requirements specified with the most recent upgrade include the ability to generate reports of protocols, methods, indicators, etc.
The continued interest and emphasis on defining and using standard protocols for monitoring data and the need for a PNW-specific library or clearinghouse of monitoring protocols has influenced the need to review the current functionality and content of Protocol Manager, and provide recommendations for enhancement and update. Specifically, emphasis will be on Protocol Manager’s ability to interact and exchange data with other applications that document and prescribe protocols, and allowing better discovery and reporting of its content.

B. PURPOSE AND ORGANIZATION OF THIS DOCUMENT

The purpose of this document is to report on the current state of Protocol Manager, and to offer a recommendation on the continued development and use of the components of Protocol Manager as a library of endorsed protocols for monitoring data collection and management. Sections C and D each address the three aspects or components of Protocol Manager: Application; Content; and Organization. “Application” refers the front-end graphical interface that is used by practitioners to enter, update, delete, and associate protocols, methods, and attributes. Also included in this component, are most aspects of the business rules for managing methods and protocols, as well as other functional components such as the ability to interact with other applications. “Organization” refers to the way in which information is conceptually structured in Protocol Manager which is reflected in abstract form in the database schema. “Content” refers to the information that is currently contained in the database; it is the actual values pertaining to protocols, methods, and their associated attributes that are stored in tables of the database. Section E provides definitions of acronyms and terms used in this document.
C. CURRENT STATUS
1. Application Interface
Protocol Manager is a distributed database, and user interaction is performed through a VB .Net application that allows users to create, modify, view and export records relating to programs, projects, protocols, methods, and attributes. Installation of the software requires that a user’s computer has the Microsoft SQL Desktop Engine (MSDE) and Microsoft .Net Framework installed and instantiated. Both of these services are supplied with the installation package contents. The installation process is confusing to some users and requires that a user have full administrative rights on his/her machine. 
Protocol Manager is method-centric, and this is reflected in the user interface in that a method can be created independent of a protocol. In other words, a protocol does not have to exist to “contain” that method. One of the most useful and prominent features of the application is the ability to specify a method or protocol as being in either production or development status. In development status, the content of a method or protocol can be updated and modified as needed by the user. Once a method or protocol is “promoted” to production status, it cannot be modified or updated. If a user wishes to edit a method based on changes to that method over time, the method will have to be duplicated and modified in development status and effectively becomes a new method once it is promoted. This business rule thereby ensures that modifications to a method require a new version of a method that will document those changes, while preserving the integrity of the original method. This also allows historical data from monitoring efforts to be retroactively assimilated into an information system in the context of the method or protocol that was used to collect and analyze these data.  Furthermore, once a protocol has methods associated with it in Protocol Manager, it cannot be deleted by the user.
A review of Protocol Manager’s source VB .Net code indicates that it is logically compartmentalized into modules and well documented using within-code comments which are ignored by parsers. These comments exist within the script and typically describe the purpose of a particular function or line of code. 

In 2007, additional functional requirements were provided to Spatial Dynamics, Inc. and specified the ability to generate reports of programs, projects, protocols, methods, and attributes to allow better quality control and comparison. This functionality is now available in the latest version release (See figure 1).  Format options for the report are limited to RTF (Rich Text Format) only. 

Figure 1. Example of method report
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Viewing and navigating information in Protocol Manager is sufficient. Programs, project, protocols, and methods can be navigated and selected using expand/collapse functions similar to navigating a directory structure. A method’s attributes only appear in a datagrid or sub-datasheet view, which is strictly a tabular format. Tabs are used to quickly jump between the programs & projects, protocols, and methods structural hierarchies. Menu items and command buttons allow users to choose options for management, reporting, and export. There are certain aspects of the dialog that could be more apparent to the user, such as adding a reference to a method. 
The search/query functionality of the user interface is somewhat limited, but does allow you to filter methods according to the following five categories referred to as “organizations”: Indicator; Indicator Group; Indicator Group (EMAP specific); Subject; and Subject Area. Reports can be generated for one or more of these associations, including the methods associated with each of the values in these categories. These will be explained in more detail in the “Organization” section of this document. Two shortcomings of the filter functionality are the inability to filter protocols based on the characteristics of their respective methods, For example, it is not possible to determine through a filter which program, protocols, or methods collect attributes related to “cover”, a term used commonly throughout the existing content of Protocol Manager.
Protocol manager allows data to be exported as an XML Schema (.xsd), although the export file is created with a .pm extension. Users can choose to export a single project, or all database content. This export can then be imported into other Relational Database Management Systems (RDBMS) such as Microsoft Access. Protocol Manager also has the ability to import databases that are provided in Protocol Manager’s schema, and have either a “.pm” or “.pmd” extension. This is the extent to which Protocol Manager can interact or exchange data with other databases and information systems. 
Validation and enforcement of certain business rules is not well developed in the interface. An application interface provides the best opportunity to perform validation and QA/QC of input to a database. Although the database should provide the first level of validation (e.g. ensuring that a user enters a number and not text, or not allowing certain fields to be empty), it is the interface that must ensure proper content before interaction with the database begins. For example, in Protocol Manager it is possible to create a method with a single character as a title, promote it to production status, and apply it to a protocol with a single character title as its only information, and promote that protocol to production status. Protocol Manager does have a tool that checks for errors, but it is unclear what types of errors this function identifies (e.g. spelling errors, missing information). 
2. Organization

The Protocol Manager component of the FFI database consists of twenty five tables including lookup and administrative tables. Figure 2 shows the basic database structure and entity relationships (not including administrative tables). By noting the amount of interaction with the “methods” table, the method-centric nature of Protocol Manager is evident. The database is appropriately structured, and appears to be in third normal form (3NF).  

The tables that contain sample attributes and method attributes each rely on two lookup tables referred to as “Data Level” and “Data Type”. These tables do not appear to contain information specific to aquatic monitoring efforts, but instead appear to have been directly adopted from NPS-specific site designations. Additionally, organizations (referring to agencies associated with monitoring efforts) are not represented as a table, or in the table containing program and project contact information. 
There has been some confusion by users of Protocol Manager regarding information attached to protocols and methods that refers to version history. This is a date stamp field and is automatically generated as the current date when one of these records is entered into the database. Versioning of protocols and methods is important for tracking the changes to these over time, and for uploading historical information. The “version date” tables that link to protocols and methods should include this information for administrative purposes only and this information should be hidden from the user. Currently, the version tables for protocols and methods do nothing to denote the actual version of these (e.g. EMAP 2000, EMAP 2003). 
Figure 2. Basic Database Structure and Entity Relationships
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Protocol Manager allows references to be added to methods, but not to protocols.  This is inadequate because protocols could theoretically contain references in situations where a particular protocol is a collection of methods from various studies, projects, programs, and so forth. 
3. Content

The most current release of Protocol Manager contains data for three projects within the RME program and one project in the Salmonid Field Protocols Handbook program. “Program” here was meant to denote a single or multiple agency monitoring effort, but this categorization is required to enter protocols and methods. A total of 31 protocols and 131 methods have been entered as of the most recent release date (June 20, 2008). Table 1 is a display of the current database content by program, project, and protocol. 

Table 1. Current Database Content
	Program
	Project
	Protocol

	BOR-RME
	
	

	
	Environmental Monitoring and Assessment Program (EMAP)
	

	
	
	EMAP 2001

	
	
	EMAP 2003

	
	PACFISH/INFISH Biological Opinion (PIBO)
	

	
	
	PIBO 2000

	
	
	PIBO 2002

	
	
	PIBO 2003

	
	
	PIBO 2004

	
	Washington Department of Ecology (ECY)
	

	
	
	Anderson and Neumann 1996

	
	
	Merritt 2004

	
	
	ODFW

	
	
	USFS R1/R4 1997

	
	
	WDOE 2004

	
	
	WFPB 1995

	Salmonid Field Protocols Handbook
	
	

	
	Salmonid Field Protocols
	

	
	
	Aerial Counts

	
	
	Beach Seining

	
	
	Carcass Counts

	
	
	Cast Nets

	
	
	Drift Boat Electrofishing

	
	
	Fish Counting at Large Hydroelectric Projects

	
	
	Foot-based Visual Surveys for Spawning Salmon

	
	
	Fyke Nets (in Lentic Habitats and Estuaries)

	
	
	Hydroacoustics: Lakes and Reservoirs

	
	
	Hydroacoustics: Rivers

	
	
	Mark-Recapture Backpack Electrofishing

	
	
	Redd Counts

	
	
	Rotary Screw Traps and Inclined Plane Screen Traps

	
	
	Snorkel Surveys

	
	
	Tangle Nets

	
	
	Tower Counts

	
	
	Variable Mesh Gill Nets (in Lakes)

	
	
	Video Methodology

	
	
	Weirs 


Metadata is incomplete at the program, project, and protocol levels of the database for the RME program. Description or narrative fields are empty, as well as those for contact information. Description narrative fields are important to having complete and useful metadata as these give an abstract overview of the purpose of a monitoring effort. This information allows others wishing to use protocols and methods for a particular program or project to determine the approach and perspective used to collect and analyze the underlying data, and whether these methods are appropriate for their own project design. At the method level of the RME program, descriptions are very brief and non-informative. The Salmonid Field Protocols Handbook entries are more complete, though in general, these entries do not seem to fit well with Protocol Manager’s information model. The handbook appears to be more of a collection of methods than protocols, and many of the additional methods (e.g. data management methods) were not entered.
D. RECOMMENDATIONS FOR FURTHER DEVELOPMENT

In line with PNAMP’s mission as a collaborative forum for the endorsement and development of scientifically-sound aquatic monitoring protocols, and to enhance the ability of organizations to share data, it is considering the creation of a library of protocols in the “Protocol Library” project. In addition to allowing users to create, edit, reclassify, search, and discover endorsed protocols and methods for aquatic monitoring projects, the Protocol Library will also allow for the comparison of protocols and methods through evaluation of a protocol’s basic elements, namely the attributes. As stated earlier in this document, Protocol Manager has been selected and customized to satisfy the needs of a Protocol Library. The following sub-sections will outline recommendations for further development of the three components of Protocol Manager to satisfy PNAMP’s vision of an accessible and user-friendly Protocol Library.

Other Efforts

 As part of the overall effort of defining metadata that answers the ‘who, what, when, where, and why’ of salmonid and aquatic monitoring in the Pacific Northwest, PNAMP has initiated the development of a glossary of monitoring terms. This product is a relational database of terms specific to monitoring groups in the region that will ultimately provide an agreed-upon list of indicators and metrics and their associated classification hierarchies and definitions, and will act as a keyword thesaurus for metadata development by providing Synonym Rings – a listing of semantically related terms – for keywords. Further, it is a first step in comparing and reconciling terminology between groups to ensure that they are indeed comparing the same types of information. 
Another example is the Aquatic Resources System (ARS) developed by ISEMP, and which is already gaining traction with monitoring groups in the Upper Columbia such as the Upper Columbia Salmon Recovery Board. ARS provides an interface and database for users to generate forms and document methods and protocols used in specific monitoring efforts at a finer resolution than Protocol Manager. Additionally, ARS was designed using a novel approach to field data collection whereby data values are linked to their respective elements identified during protocol and method documentation.  Many aspects of Protocol Manager have been incorporated into ARS, thereby allowing ARS to exchange data with Protocol Manager, were this functionality available.

1. Application

Because we generally think of libraries as being centralized repositories of information, it would therefore be appropriate to consider redevelopment of Protocol Manager’s user interface in a web format which would interact with a database on a central server. As mentioned in previous sections, Protocol Manager was developed using VB .Net – a flexible object-oriented scripting language that can be easily ported to the web using Microsoft’s Active Server Pages (ASP) server technology. ASP .Net has replaced the older ASP which relied on VB Script and Java Script for customized scripting. 

Providing the primary interface on the web would give access to more users for at least the discovery and reporting of protocols and methods. It would also allow linking to source reference documents or web sites, as well as provide a platform for other applications to interact with the database through Web Services, access bridges, and other exchanges. The ability to create, edit, and update or delete protocols would be controlled through user authentication, whereby registered users could perform these functions while the general public would be limited to searching and generating reports. Additionally, the exchange data with other metadata services, tools, and applications should be explored. If implemented, exchange would not be limited to the one-way assimilation of data, but would also be set up to allow client applications to assimilate content from the Protocol Library, as well as periodic or continuous exchanges with collections on a higher geographic and/or political scale such as the USGS NBII National Resource Monitoring Partnership (NRMP), and others.
The protocol manager interface in its existing form could be provided as a desktop application (via download and/or distribution on a Compact Disc) for those who do not wish to use the web interface or who only have periodic access to the internet. However, it would be necessary to rectify some of the issues identified in Section D above, particularly in regards to validation and problems with installation on an access-controlled computer. Users choosing to use this method would be required to export their content and deliver it to the PNAMP Data Steward, or upload the export to the database through the web interface, where further validation would occur. 
A web interface is easier to update and maintain than a distributed application. If a new component is included that is deemed a requirement by the metadata standard, making those changes and ensuring that everyone using the distributed application has the version reflecting this change can be time consuming.
Functionality should be created to allow elements of methods, etc. to be associated with terms and keywords similar to a Synonym Ring from an approved keyword thesaurus or term glossary. This will allow better discovery and classification of the components of protocols and their associated methods. 

2. Organization

Other efforts in the Columbia River Basin have further defined the specific metadata requirements to adequately document biological and habitat data. Some of these have provided additional classifications (called organizations in Protocol Manager) for protocols and their components, and have adopted the notion of further expanding on references to allow searching by author, etc. which should be evaluated and incorporated into Protocol Manager’s database. Also, contact organization (affiliate group or agency) should be added to the existing table containing contact information. Additional tables will be required in Protocol Manager’s database structure in order to assimilate this information. Aspects of other applications and data management systems in the region have been further developed in response to lessons learned from data collectors, and many of these are useful for properly describing and managing protocols, methods, and attributes. The Protocol Manager database structure (specifically, tables pertaining to protocols, methods, and attributes) should be updated in order to capture these data.
Additionally, Protocol Manager’s database schema and business rules should be evaluated to determine whether these are appropriate for describing the structure of programs, projects, and their associated protocol components. The concern is that the structure does not consist of adequate tiers to describe these. For Example, if EMAP is a program, yet exists at the project level in Protocol Manager, will there be enough “room” to define EMAP’s remaining components (protocols, methods, etc.). A solution would be to restructure aspects of the database schema to make these designations (program, project, etc.) associative as opposed to hierarchical. 
The Data Levels and Data Types in Protocol Manager need to be updated in order to be specific to aquatic monitoring efforts. Examples of these would be ESU, estuarine, species (fish/macroinvertebrate), etc. The protocol and method version tables need to be modified to include the actual version of each. Specifically, this should represent a range in dates to which a particular protocol or method applies. Leaving the “ending date” open or empty would denote that it is still in use. This information will allow those using the Protocol Library to compare methods and protocols to see changes made to study designs based on newer approaches or knowledge from the monitoring community. Additionally, protocols and methods (other components) should be deprecated over time, whereby they become outmoded for use though still exist in the library.
The Protocol Manager database should be edited to include categories for method and protocol types. These are categories that relate to the specific and intended use of the protocols and methods, and further define the attributes these should contain. Examples of these categories are: Field Data Collection; Data Management; Data Analysis; Data Sharing; Reporting; Training Methods; Site Establishment and Marking; Geospatial; and Instrument Cleaning and Storage. 
A full data dictionary describing the purpose of each table and field definitions (including data type and requirements) should be created for the database, as well as an entity relationship diagram specific to the Protocol Manager database structure (not the entire FFI database which was delivered with the latest release). Having a well-documented database dictionary assists administrators and users by providing a description of a particular field’s content. This information can be used to generate “info” or “help” functionality on database entry forms, etc. 
Lastly, the database should be built in a manner to communicate with additional programs designed to track the implementation of monitoring programs and projects that contain geo-referenced and spatial information, such as lat/long bounding box or other positional identifiers, or information that ties to hydrography. Three examples of such programs are the PNAMP Effectiveness Monitoring program tracking system, NOAA’s Pacific Coast Salmon Recovery Fund project tracking database and BPA’s PICES program. This addition will better enable the analysis of data gaps and overlaps by identifying areas that should be considered for future monitoring due to lack of recent information (gaps), and areas where monitoring groups might consider collaborating on particular data collection efforts that are ongoing and that coincide spatially and temporally (overlaps). The database items required to capture this information may be assimilated from one or more project management efforts, and will help to bridge the gap between project and monitoring data.
3. Content

Simultaneous with the updates to the database structure of Protocol Manager, the existing entries in the database should be updated to include new information not previously required, and information that is either absent or incomplete. The newer versions of EMAP and PIBO should be entered, as well as any additions required by the Status and Trends Monitoring effort currently underway through the Washington Department of Ecology. These entries should also be evaluated to determine whether they are appropriately described by Protocol Manager’s data model. In other words, would it be more appropriate to describe EMAP and PIBO as programs or projects (current designation). A program should reflect a policy or research level initiative which provides general direction and administrative mechanisms for the design and implementation of projects. “Projects” in this context are an attempt to meet program directives through the observation, collection, analysis and reporting of information. See Section E for more information.
The Salmonid Field Protocols Handbook entries should either be removed from the Protocol Manager database, or restructured in such a way as to better commensurate with the information model. This information is extremely useful and should perhaps exist in its own relational database to allow members of the community to discover and use the Handbook’s protocols, methods and attributes.  

The Protocol Library will act as a clearinghouse of protocols and methods that have been reviewed for scientific integrity and applicability to projects and studies pertinent to answering the “big picture” or high level questions regarding the state of aquatic resources in the Pacific Northwest. Therefore, as protocol comparison and review exercises take place to evaluate the appropriateness of certain protocols and methods, and as expert scientists make “Best Practices” recommendations through work groups and other arenas, the products of these will be included in the Protocol Library. Knowledge obtained from the development of monitoring term glossaries, and other applications and clearinghouses will assist in the effort of ensuring the convergence of different approaches employed by numerous groups that collect, analyze, and interpret aquatic monitoring data in the region. Existing methods and attributes can be repackaged from this collection to satisfy the questions posed by new monitoring efforts and considerations such as Status and Trends or Effectiveness Monitoring.
E. GLOSSARY OF TERMS
Application: In an Information Technology context, refers to software that interacts with a single or multiple computer systems, usually via input from a user. “Application” may also refer to the user interaction components of an information system such as desktop GIS mapping software that interacts with a database, a mapping engine, web services, etc. 
Attribute: 1) the name that represents a quantitative field measurement or summary value, or a qualitative descriptor that represents a field observed condition, or its summary.  2) The characteristic of a real world object of interest or study subject.  (In the case of metrics, raw field, laboratory or model data are used as attributes; while in the case of indicators, metrics are the attributes, and indicators are the attributes of performance measures)
Code: Short-hand terminology or identifier used to symbolize real term.
Indicator: 1) a surrogate of variables informing status and condition and trend of a resource representing ecological processes.  2) A measured or derived variable defined at different hierarchical scales based on metric/s collected in the field, from remote sensing, from models or from other raw data sources.
Indicator Group:  a collection of indicators (See indicator)
Method – a systematic procedure for collecting data for one or more attributes defining what to measure or observe and how to measure or how to describe an observation; or a systematic procedure for processing field-collected data values into summary attributes.  Methods have the following characteristics:  1) described in documentation, 2) repeatable by others.  Attributes: This would need two attributes: Current Reference Name (Common Name) and the bibliographical Reference.
Organization – A collection of individuals, groups, agencies, etc. with common goals and objectives that are encompassed by a single administrative body, charter, or other legally-binding agreement. 
Program - A system of services, opportunities, or projects, usually designed to meet a particular need or assessment question.

Project – The implementation of a schedule of events and procedures designed to meet a particular need or question.
Protocol – a name that refers to a collection of one or more methods compiled by a researcher, monitoring agency, or similar entity used to implement a field monitoring event.  A method becomes a protocol when it is applied to a set of sites within a geographic location.   
Species:  Biology  A) A fundamental category of taxonomic classification, ranking below a genus or subgenus and consisting of related organisms capable of interbreeding.  B) An organism belonging to such a category, represented in binomial nomenclature by an uncapitalized Latin adjective or noun following a capitalized genus name, as in Ananas comosus, the pineapple, and Equus caballus, the horse.  

Status and Trend Monitoring—Status monitoring is used to characterize existing or undisturbed conditions and to establish a baseline for future comparisons. The intent of status monitoring is to capture temporal and spatial variability in the parameters of interest.  Trend monitoring involves measurements taken at regular time or space intervals in order to assess the long-term or large-scale trend in a particular parameter. Usually, the measurements are not taken specifically to evaluate management practices; rather, they serve to describe changes in the parameter over time or space. 
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