Draft Monitoring Terminology Data Dictionary  


April 01, 2008


Monitoring Metric, Indicator & Performance Measure Data Dictionary Metadata File:

Project Description: The draft Monitoring Metric, Indicator & Performance Measure Data Dictionary, Version 1.0, provides definitions for metrics, indicators and performance measures used in monitoring programs and reports in the Northwest.  It is an attempt by PNAMP to reconcile differences in terms and provide a common classification system for data exchange between resource management entities. This tool could be used to help provide consistent definitions for terminology used in monitoring inventories or tracking systems, like PNAMP’s 2007 Monitoring Inventory Pilot Project, the Protocol Manager program, a proposed Pacific Northwest Ecosystem Information Management Framework.  This may also be used by entities to coordinate the use of terms for reports, like The Columbia Basin Fish and Wildlife Authority’s State of the Resource Report, the WA Governor’s Salmon Recovery Office’s State of the Salmon and Watershed Health Report, or NOAA Fisheries’ Pacific Coast Salmon Recovery Fund Report to Congress, so that entities report consistent terms and measures to the public, State legislatures and Congress.  This dictionary is being drafted to coordinate reporting of indicators, and to comply with recommendations in PNAMP’s report on the PNAMP Monitoring Inventory Pilot Project.  This product should provide future relationships between metrics, objects, indicators, protocol and variables used for data management.  In this draft format of the program, PNAMP uses Excel to help filter information.  Initial work has been conducted to provide definitions and examples of the fields of interest for developing a data dictionary.  Later versions of this product may need an alternative program, which provides better methods to create and use relationship for linking single terms to multiple categories and a better method to enter information with proper drop down menus for referencing consistency. Additional beta testing is being conducted by PNAMP partners to refine the tool before it may be developed further. 

Disclaimer: The information has been entered by a third party and has not been validated by the source, or the source is in the process of updating the terminology used in a draft document or beta test program.  The information contained within the data dictionary is subject to change until the “Validated” field is marked by the entity that actually provided the information.  Therefore, until it has been validated, do not cite information contained within the draft data dictionary.  

Project Examples: This dictionary may be used to identify or define terms used for various monitoring categories, subject groups, subjects, and data elements. It can serve as a catalog of monitoring terms used by entities across the Northwest. This can be used to help reconcile differences in terminology or demonstrate consistency. For example, the term "Discharge" may be synonymous with "Flow" or “Stream Flow", but the individuals who use the terms may have differing definitions, units of measure, or applications for specified performance measures.  As a result people ignore data if it does not use the same terminology.
Another issue is entities have been identifying indicators in relationship to specific ecological provinces that are arbitrary and not valid.  For example, methods to measure water temperature could be standardized across all provinces, however in the current structure there are different methods for lakes, streams estuarine and marine habitat.  The goal of the dictionary will be to identify commonalities and differences where appropriate.  
The dictionary program can also be filtered or queried by multiple fields and their specified data relationships, which are identified further in the associated metadata file below.  Figure 1.  is an example of a few of the fields and related attributes identified in the data dictionary. [image: image1.jpg]Monitoring Type Subject Group Subject Ecological Province Data
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Figure 1.  This table provides examples of a few of the fields and related attributes identified in the data dictionary. 


The data dictionary attributes may have a one-to-one relationship, a many-to-one, or a one-to-many relationship with attributes in the columns/fields identified in the data dictionary. The following figures are a draft few examples of many possible data maps that can be generated for this program. 
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Figure 2. An example of the use of the data dictionary for Selecting the Subject “Habitat Restoration Action/Projects” . In this case the example highlights “Habitat Restoration Actions/projects” and provides a subset of “project types” data elements, also an indirect relationship to status & trend, and implementation monitoring is identified through the attributes associated with the “project types”.  The dictionary will also map back to the Subject Group “Action/Project” and to the  monitoring type “Effectiveness”.
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Figure 3. An example of the use of the data dictionary for identifying “biological” monitoring subjects. In this case the example highlights the “biological” subject group, which would filter the subject category and filter the results to show data elements identified by the “biological” subject grouping. Example attributes linked to the “biological” attribute field are highlighted in red.
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Figure 4. An example of the use of the data dictionary for identifying “physical” monitoring subjects. In this case the example highlights the “physical” subject which would filter the subject category and filter the results to show data elements identified by the “physical” subject grouping. Example attributes linked to the “physical” attribute field are highlighted in red. In this case all “Ecological provinces” and “monitoring types” relate to the “physical” subject group.
The following definitions section of the metadata file will further define the discrete relationships, fields and related attributes identified in the draft data dictionary by PNAMP partners.

Definitions:
The following content are the definitions of attributes used in the data dictionary and examples of desired content:
Data Element Number: A unique number associated with the data element name for use in technical documents or to help manage this data dictionary.

Attribute:   Unique #
Example:   2112

Type of Monitoring Data: The type of monitoring which uses this attribute 

Attributes: Pick List: 
Implementation Monitoring: Implementation monitoring is used to ensure that strategies and treatments are implemented in accord with stated management standards and guidelines, and is generally carried out as an administrative review or site visit. 
Compliance Monitoring: Compliance monitoring determines whether specified criteria are being met as a direct result of an implemented action. The criteria can be numeric or descriptive, but result from the direct impact of the action, not the indirect impact of the action. 

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. 
Validation Monitoring: Validation monitoring is research to verify the basic assumptions behind effectiveness monitoring and models. Validation monitoring is used to assess the assumed linkage between implementation, compliance and effectiveness monitoring indicators, and the assumed indirect linkages between the effectiveness monitoring and the management objectives.
Effectiveness Monitoring: Effectiveness Monitoring evaluates the cause and effect relations between management activities and their direct effect or goal. Success may be measured against “reference areas,” “baseline conditions,” or “desired future conditions.”  Effectiveness monitoring can be implemented at the scale of single actions, suites of actions across space, or for an entire strategy consisting of a diversity of actions in a single place.
Uncertainty Research: Systematic observation of phenomena for the purpose of learning new facts or testing the application of scientific theories & hypothesis to known facts related to the unknown correlations in biological and ecological processes and functions; -- also called scientific research.  (This is the research part of the phrase "research and development" (R&D). "Development" is the application of the results into products for management.

Subject Group:

Primary Classification group used to help filter Data Dictionary: 
Attributes: Pick list Text   
Biological:  This category will primarily map to Status and trend and effectiveness monitoring indicators and variables linked to the following subject areas: (Fish, Plankton, Macroinvertebrate, Invertebrate, Mammal, Birds, Amphibian, Reptile, Vegetation, Species. Other)
Physical: This category will primarily map to status and trend and Effectiveness monitoring indicators and variables linked to the following subject areas: (Environmental/Habitat Condition, Air Quality, Toxicology, Water Quality, Hydrology, Macroinvertebrates). Other)
Project/Action/Program Tracking: This category will primarily map to Implementation, Compliance and effectiveness monitoring indicators and variables linked to the following subject areas: (Location, Habitat Restoration Action Type, Fishery Management Actions, Supplementation, Enhancement and Propagation Actions, Regulatory, Consultation & Legal Actions, Other). 

Location: Location data relates to the location descriptors for all projects and actions.
Other: Terms that fail to fall under current classification system.  
Subject The secondary classification grouping used to help filter groupings of terms.

Attributes: Pick list Text  
Fish, 
Macroinvertebrate, 
Mammal, 
Birds, 
Amphibian, Reptile, Species Other, Environmental/Habitat condition, Air Quality, Toxicology, Water Quality, Hydrology,

Ecological Province: The ecological province that monitoring is designed to assess.  This may be left blank if it applies to all provinces

Attributes: Pick list Text  
Estuary and Nearshore, Ocean, Wadeable Streams, Non-wadeable Streams, Lakes, Ponds & Reservoirs ,Watershed, Upland, Atmospheric, All = blank

Data Element Name: An atomic unit of data that includes name, definition and unit of measure (and other aspects).  This is equivalent conceptually to metric/variable, derived variable, indicator or performance measure. 
Attribute: Unique Text.  (Goal is to develop a “Pick list”)
Example: Stream Flow

Data Element Definition: Description of the meaning of the data element.

Attribute: Unique Text.   

Example: The velocity and volume of water measured in Cubic Feet per Second(CFS)
Metric or Variable: Check this field if the data element is a term/name that represents a quantitative field measurement or summary value, or a qualitative descriptor that represents a field observed condition, or its summary. (Note: A metric may also be an indicator.)   Mark "yes" if this field is a metric.
Attribute: Pick list Text  
Place a “Yes” in this field if the term is a variable or metric.

Indicator, Indicator Group, or Derived Variable: Check this field if the data element is a surrogate of variables informing status and condition and trend of a resource representing ecological processes.  Note: For the data dictionary an indicator is also known as a derived variable.  Mark "yes" if this field is an indicator.

Attribute: Pick list Text  
Place a “Yes” in this field if the term is a Derived Variable or Indicator

Performance Measure: Check this field if the data element is a quantitative or qualitative tool used to assess a particular indicator, value or characteristic designated to measure input, output, outcome, efficiency, or effectiveness or the range of success a program has had in achieving its stated objectives, goals, and planned program activities.   Mark "yes" if this field is a performance indicator.

Attribute: Pick list Text  
Place a “Yes” in this field if the term is a Performance Measure
Alternative Wording for the "Data Element Name”: This field identifies synonyms, abbreviations or other "data element names" that are relate to one another that are used by different entities. For example, "Water Quality: Temperature or Water Temperature" may have an equivalent definition to “Temperature, Water".
Attribute: Unique Text.  
Example: Discharge, Flow, Stream Flow, Hydrology, Through Flow
Defined By: The entity responsible for providing the definition of the attribute or a citation referencing the source.

Attribute: Unique Text

Example:  Hillman: Upper Columbia Salmon Recovery Plan RM&E Plan 2007 Working Draft

Associated Method/ Standard Operating Procedure: This field provides the citation for the associated method used to collect the monitoring variable.  A "Method" is more precisely defined as:  1) a discrete process used during field data collection to measure or observe objects; 2) the union of all standard operating procedures, analysis procedures, and observed attributes require to determine the value of an indicator.  
Attribute:  will be encoded as citation 
Example:  Peck, D., J.M. Lazorchak, and D.J. Klemm (editors), 2003. Environmental Monitoring and Assessment Program – Surface Waters: Western Pilot Study Field Operations Manual for Wadeable Streams. U.S. Environmental Protection Agency, Western Division, Corvallis, OR.

Associated Protocol: This field provides the citation for the associated Protocol used to collect the monitoring variable.  A "protocol" is more precisely defined as a collection of one or more methods compiled by a researcher, monitoring agency, or similar entity used to implement a field monitoring event.  
Attribute:  will be encoded as citation 

Example:  Hillman: Upper Columbia Salmon Recovery Plan RM&E Plan 2007 Working Draft

Data Element Field Name (Attributes): The name used for this data element in computer programs and database schemas. It is often an abbreviation of the Date Element Name (e.g.. Cellular Phone Number might be assigned a field name of Cell_Ph_No).
Attribute:  To be defined by Future Data Dictionary Programmer
Data Element Field Attributes: The Attributes collected for this data element for the field

Attribute: Unique Text

Examples: 22.565   or Low (relative to Baseline/Average)

Data Element Attribute Code: The shorthand codes used to identify an attribute
Attribute: Unique text 

Example: “L” for Low, or this may be left (Blank) 

Unit/s of Measure or Equation: Scientific or other unit of measure that applies to the data element.
Attribute: Attribute: Unique text 

Example: Cubic Feet/Second or relative rating to baseline and established scale

Unit of Precision:  The level to which the data will be reported, e.g. 1 mile plus or minus .001 mile.
Attribute: Unique text or Number 

Example: 3 decimal places or 0.000

Data type (char or num):  The type of data (e.g. Characters, Numeric, Alpha-numeric, date, list, floating point).

Attribute: To be defined by Future Data Dictionary Programmer

(Characters, Numeric, Alpha-numeric, date, list, floating point)  

Example: Numeric for CFS (  500.50  ) or Date (YYYMMDD) or characters for relative reference (Good)

Size & Decimalization: The maximum field length that will be accepted by the database together with any decimal points (e.g. 30(2)) refers to a field length of 30 with 2 decimal points).  

Attribute: To be defined by Future Data Dictionary Programmer

Edit mask format: An example of the actual data layout required,
Attribute : Unique text or number combination

Example: yyyymmdd or # # # #.# # # m3/s

Validated by: The source of the information will use this field to authenticate that the information has been input correctly. This should be an individual's name followed by the organization name.  
Attribute: Unique Text.

Example Tracy Hillman, Bioanalyst Inc.

Comments: Insert text up to 200 words for any necessary clarification on any field

Attribute: Unique Text.

Example Stream flow, Discharge and Flow need reconciliation to a common term if appropriate,  Hillmans term "Stream flow" is more common.

Web Link: This is to provide a hyperlink to the documentation if available ie the actual web address.

Attribute: Hyperlink

Example: http://www.noaa.gov
PNAMP Endorsed: This field is to designate that PNAMP recommends the use of the definition of the term identified over other similar definitions in the dictionary. For example PNAMP may endorse a particular definition for the term “Stream flow” and note that “Stream flow” should also replace “Flow” and “Discharge”.   (This field is marked with a 'yes' if PNAMP has recommended the data element, otherwise mark with a 'no'.)

Attribute: Pick list Text  
“Yes or No” 
​​

Glossary:

· Metric/ Attribute/Measure/Variable – the name that represents a quantitative field measurement or summary value, or a qualitative descriptor that represents a field observed condition, or its summary.

· Summary metric -  min, mean, max (condense data)
· Derived metrics - transformed metric (combinations of metrics to form new metrics)

· Indicator: a surrogate of variables informing status and condition and trend of a resource representing ecological processes

· Indicator groups:  a collection of indicators
· Indicator Species: a species of plant or animal whose presence or absence indicates the general health of the community upon which the species is most dependent. Generally, providing for the needs of the indicator species will also meet the needs of most other organisms in the community.

·  Performance Measure-  A quantitative or qualitative tool used to assess a particular indicator, value or characteristic designated to measure input, output, outcome, efficiency, or effectiveness or the range of success a program has had in achieving its stated objectives, goals, and planned program activities. 

· Benchmark – A benchmark is a reference point or standard against which progress or achievements may be compared.  (Synonymous with Goal)
· Trigger- An event or result that precipitates the release or activates a mechanism for changing the current strategy by adaptive management.

· Standard Operating Procedure (SOP) = Method 
· 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.
· 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.   Attributes: This would need two attributes:, Current Reference Name (Common Name) and the bibliographical Reference.
· Retired protocols -  protocols that are not in production

· Production protocols (active, development)-  protocols that are in use and under development 

· Program – a name that refers to a collection of projects using a consistent set of protocols to collect monitoring data for sites in multiple geographic locations in response to a research question, or to meet an agency mission or mandate.

· Project – a name that refers to a collection of monitoring sites in a specific geographic location (e.g., subbasin, watershed, reach) for which monitoring data will be collected using one or more specified (approved?) protocols.  

· Site-  a specific geographic location (e.g., subbasin, watershed, reach) for which monitoring data will be collected using one or more specified (approved?) methods.  

· Raw data – metrics and indicators that enters the data flow for a qualitative or quantitative assessment, 
· Historical data – data collected using a retired protocol.  These are usually accompanied by very poor metadata and were not initially stored in modern databases.

· Contemporary data - data collected using active protocols and initially in modern databases.
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