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Introduction

Background 

The biodiversity data exchange is the result of a two-year, multi-partner project supported by an EPA Exchange Network challenge grant.  The biodiversity data exchange is the first natural resources flow to be added to the Exchange Network, and will include data such as taxonomic descriptions for species and geo-referenced locations for species occurrences.  Access to these data will benefit states, EPA, and other authorized Exchange Network users that play a role in conservation planning, environmental regulation and decision-making.  
This challenge grant brings a new partner to the Exchange Network, NatureServe and its network of natural heritage programs.  NatureServe, a non-profit organization, and the network of 75 natural heritage programs and conservation data centers, collectively are the nation's leading source for detailed data on rare and endangered species and threatened ecosystems.  The natural heritage data are widely used for conservation planning and for environmental regulation and management by all states.  Online access to these unique biological data resources will expand the Exchange Network to support this important data flow.  The lead agency for the biodiversity data exchange challenge grant is the Delaware Department of Natural Resources and Environmental Control.  In addition to Delaware and NatureServe, the other participating agencies on this challenge grant include: Washington Department of Ecology, Washington Department of Natural Resources, University of New Mexico, and Illinois Department of Natural Resources. 
Over the last two years, NatureServe has been moving towards a Web Services architecture in order to improve access to its network’s extensive biodiversity data resources.  XML schemas have been developed based on an existing biodiversity data model, and Web service methods for accessing these data are now being published.
Our initial foray into the Web Service for data requests involved creating XML output that reproduced data currently served on NatureServe Explorer, publishing directly from the same publishing database. We have since developed a standardized publishing data model that can be installed at any particular NatureServe Network Member node, and with standardized setup and configuration, initiate data services directly from each node. In the process of moving to the new publishing data model, we have made some key decisions about deprecating or supporting the original Comprehensive Species Schema developed for the NatureServe Explorer publishing database.

Thus, our web services are currently in a half-way state, where our comprehensive global species information is served exclusively through the web service (and XML Schema) developed against the NatureServe Explorer publishing database, and the remaining services are served by the new standardized publishing database. This is an important point to note because it explains some of the inconsistencies in our flow configuration. It is hoped that a future version will address or eliminate these inconsistencies. 
Biodiversity Web Services Overview
In order to comply with the Network Node Functional Specification Document V1.1, each node supporting the Biodiversity Flow will utilize a "remote procedure call" or RPC methodology to process incoming requests for information.  

The standard RPC node interface will pass on incoming requests to a Node Engine that will parse the incoming request and then invoke the appropriate network service in response to the request.  A request processor will then query the appropriate Publishing Database.
The request processor will transform the results of the query into an XML instance document using the appropriate schema definition and then return a reference to this document to the Node Engine.  The Node Engine will return this document to the requestor through the node interface.

Spatial Data Functionality

NatureServe's data service offers two perspectives on spatial data:

· Tabular and GML presentation of spatial data (e.g., County, Watershed, Polygon boundaries, etc).

· Tabular and Spatial query capability.

Spatial data presentation is rather straightforward. Each type of spatial data can be though of as a particular element type, which will have a security restriction associated with it. Thus, "county" and "watershed" are considered "publicly accessible," while "mapsheet" and "boundary" are considered "generalized" and "precise," respectively. Data presentation will be determined almost entirely by the security implementation and configuration.

Spatial queries are handled in two different ways:

· All queries except those involving a spatial boundary (a polygon described by points) will be resolved using a tabular query. This means that a species list by county will depend upon the database records themselves containing a "hit" for that specific county (by name or code) associated to that species.

· All queries involving a spatial boundary will be resolved using a spatial query. This means the same query by county, which is initiated by uploading the polygon for the county as the query parameter, will not query the tabular "county" data, but instead, it will query the loaded species Occurrences (and possibly also the observation data) for "hits" that will resolve to a species list.

Therefore, it is possible to execute two "county" queries (one using the tabular approach, and the other using the spatial query approach) that will return different results. One caveat for using the spatial query approach is that many species Occurrence polygons exist in their initially converted form (e.g., "a large circle"). Thus, some species may occur "accidentally" on a spatial query due to the nature of the spatial representation.

Data Services (i.e., "On Demand" Services)
Currently, the Biodiversity Flow includes only "on demand" style services where a partner requests a particular information set based on a predefined query, and receives back an XML document containing the results of the query, if any.

Scheduled data flow services are not contemplated at the time of this writing. The expected use of the data services is for reporting and integration into existing presentations (e.g., integrating NatureServe Network data into a web presentation). Because all output will be in XML (as opposed to any other output type), other compatible applications can also be created (at the discretion of the data consumer) for integrating the information into a different data store, using the information to augment analyses, or displaying graphical images (maps) from the spatial data representations contained in some of the data types.
Although the Biodiversity Data Flow is expected to support a few rudimentary general purpose queries (for instance, returning a list of species by County), the key service that will be made readily available are access to records by UID. NatureServe has developed and maintains UID (universal identifiers) for the data records of the major logical entity types (species, species occurrence, shape, managed area, conservation site, etc). Several public services available via services.natureserve.org may be used to collect the various UID values of interest before making regular on-demand queries to the nodes. The on-demand queries will allow consumers to retrieve updated information directly from the data providers who maintain the information. 

General Categories of Data Services

NatureServe and its network of Natural Heritage Programs and Conservation Data Centers have two primary data types currently available via web services:

· Species (identification, description, specification, characterization, etc)

· Species Occurrence (value-added spatial delineation summarizing both observation, analysis, and conservation context)

Each of the Species and Species Occurrence services additionally has two variations:
· Comprehensive - Result records contain all available elements of the data model

· Summary - lightweight format consisting of only key elements of the whole data model
Finally, some services such as GetGlobalSpecies will be served only on NatureServe's central node, and not the local nodes at Natural Heritage Programs or Conservation Data Centers.
	Service / Schema
	Intended purpose

	getSpeciesSummary

SummarySpeciesSchema_v0.9.xsd
	Imprecise or exploratory search for species in which the list of results will be examined for the purpose of selecting specific species records of interest. 
This XML document is expected to be relatively small, providing some identification information as well as the UID for each result. This report can be run from any node, and may return results for either Global species data, or jurisdiction-specific data about species.

Note that in some cases, results may return species that do not have a corresponding report on NatureServe Explorer.

	getGlobalSpeciesComprehensive

ComprehensiveSpeciesSchema_v0.9.xsd
	Specific search on UID or name whose result depends upon the existence of a report on NatureServe Explorer. This XML document may be quite large, and will be comprehensive at the global level, including rolled up aggregated summary data about species occurrences and other distribution information.

	getSpeciesComprehensive
Schema is in development and may not be available until after version 1.0.
	Specific search on UID or name whose result may be retrieved from a primary source node (where data are developed and maintained). This comprehensive report does NOT include any global data because the global data are maintained only at the NatureServe Central node.

	getSpeciesOccurrenceSummary
SummarySpeciesOccurrenceSchema_v0.9.xsd
	Imprecise or exploratory search for species occurrences in which the list of results will be examined for the purpose of selecting specific species occurrence records of interest.
This service is expected to return all publicly available data on species occurrences (e.g., "coarse-unrestricted security level"). Security measures may be taken by the data provider to limit the output to those occurrences which are not sensitive. 

The XML output should not be considered to be especially "brief" because this report includes summary information about the species (for the purpose of identification). This is quite different from the comprehensive species occurrence service output. The rationale is that many users will use this service exclusively, and thus it is important to summarize all the information necessary to identify the species for the occurrence. This will mean that some species information will be repeated multiple times in a result document if more than one species occurrence refers to that same species.

	getSpeciesOccurrenceComprehensive

ComprehensiveSpeciesOccurrenceSchema_v0.9.xsd
	A specific search on UID, or boundary, in which the returned results are more or less EXACTLY the scope desired. The intended purpose of this service is to provide additional information to data consumers who have the necessary credentials to access information at greater than the "coarse-unrestricted" security level. Any users who do not have these credentials will not be benefited by this service except to the extent that this XML output will be considerably smaller than that of the getSpeciesOccurrenceSummary service.
This service is expected to be ABLE to return all data associated (and tracked) about a species occurrence, limited only by the security measures employed (or assigned to users) by the data provider.

The XML output for this report is TRUNCATED to express only the data associated directly with the species occurrence. This means that this output does NOT contain summary information about the species--the consumer must either use a specific UID service to retrieve the species information in a second process or have the information available from a previous process. If the consumer wishes to obtain both species summary information AS WELL AS species occurrence information, the getSpeciesOccurrenceSummary service is more appropriate.

	isPresenceKnown

Schema is in development and may not be available until after version 1.0.
	This service executes a query against the using two parameters: location and status (optional). Based upon the search, it will return "Yes" (presence is known) to indicate confidence of presence in the search location, or "Unknown" to indicate less confidence or lack of data.

One implementation detail: all version 0.9 queries are executed against the species Occurrences recorded in the database. Tabular location queries may in the future query known/probably distribution information for species that have no observations or species occurrences recorded.


Additional data types are not currently being offered as web services (or delayed for funding, feasibility, and unidentified interest reasons):

· Scientific Names

· Ecological Systems

· Terrestrial Vegetation Classification

· Aquatic Community Classification

· Species Observations

· Natural Community (ecology) Plots

· Natural Community Occurrences

· Conservation Sites

· Managed Areas

Individual services and their characteristics are described below.
GetSpeciesSummary

The GetSpeciesSummary group of services provides a way of getting identification and basic status information about a species in XML form.   GetSpeciesSummary can return data from multiple perspectives (e.g., Global, Subnational, etc), which is determined by the node being queried: NatureServe Central node always returns the global perspective; the Washington DNR Node will always return the Washington (subnational) perspective.

The simplest implementation of this service involves requesting information by providing the unique identifier (GetSpeciesSummaryByUID) for the desired species.   The specific variations of the GetSpeciesSummary query are described following the common elements of this service.

The spatial queries are available "as a convenience" for this summary service, and are orchestrated on the back end by executing a getSpeciesOccurrenceBy[SpatialParameter] and using that result to retrieve the species UID values.

· Data Service Management and Workflow: 

1. Uses Query method

2. Returned payload includes data held by the provider for the given species UID (and/or other parameters in more complex cases) at the scope specified.
3. Default error messages will be used as defined by lower level protocols

· Naming Convention:  GetSpeciesSummaryByXXX (where XXX is one of UID, Name, County, Watershed, Mapsheet or Boundary ; e.g., GetSpeciesSummaryByUID)
· Data Service Timing/Initiation:  On request
· Payload Format (Schema):  

SummarySpeciesSchema.xsd - lightweight format consisting of only key elements of the whole data model.
· Security:  Each user must have a valid User Account for NAAS authentication.  Additional authorization will be provided by the NatureServe security policy module that will determine the level of resolution available to a particular user.

· RPC Interface:
Query 

The requesting node or application may invoke this data service using the Query method.  The following standard arguments must be provided as specified by the Network Node Functional Specification Document v.1.1:

securityToken:

A security ticket issued by the service provider or a trusted security provider

request:


The name of the information request to be processed.  (e.g., GetSpeciesSummaryByXXX where XXX is one of UID, Name, County, Watershed, Mapsheet or Boundary)

parameters:

An array of string values representing the query parameters for the information request.

· Return Method: QueryResponse
· Parameters, Order and Format:

The following parameter values may be provided to the query in the defined sequence.

GetSpeciesSummaryByUID 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	uid
	String
	Unique identifier of species (e.g., ELEMENT_SUBNATIONAL.2.104470)


GetSpeciesSummaryByName 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	name
	String
	Common or Scientific Name of species, optionally including wild cards (e.g., *Bear or Antrolana lira). Multiple records may be returned.


GetSpeciesSummaryByCounty

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	county [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· county

· status (optional)

county: County FIPS code (e.g., 06009)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesSummaryByWatershed

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	watershed [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· watershed

· status (optional)

watershed: 8-digit HUC code (e.g., 15070102)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesSummaryByMapsheet 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	mapsheet [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· mapsheet

· status (optional)

mapsheet: USGS Quad Code (32117-G1) or similar geographic unit
status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesSummaryByBoundary 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	boundary [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· boundary

· status (optional)

boundary: GML fragment (XML); specified shape bounding area of interest

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetGlobalSpeciesComprehensive
The GetGlobalSpeciesComprehensive group of services provides a way of getting all the globally applicable descriptive data about a species in XML form.  This service returns the same kinds of data that are currently available on NatureServe Explorer (http://www.natureserve.org/explorer).  Initially, this service will be available only from the NatureServe (Arlington) Node. When the service is made available through a state node, it the call will be redirected to the NatureServe (Arlington) Node for fulfillment.
The simplest implementation of this service involves requesting information by providing the unique identifier (GetGlobalSpeciesComprehensiveByUID) for the desired species.   The specific variations of the GetGlobalSpeciesComprehensive query are described following the common elements of this service.
· Data Service Management and Workflow: 

1. Uses Query method

2. Returned payload includes all data held by the provider for the given species UID (and/or other parameters in more complex cases) in XML format
3. Default error messages will be used as defined by lower level protocols

· Naming Convention:  GetGlobalSpeciesComprehensiveByXXX (where XXX is one of UID or Name; e.g., GetGlobalSpeciesComprehensiveByUID)
· Data Service Timing/Initiation:  On request
· Payload Format (Schema):  ComprehensiveSpeciesSchema_v0.9.xsd
· Security:  Each user must have a valid User Account for NAAS authentication.  

· RPC Interface:
Query 

The requesting node or application may invoke this data service using the Query method.  The following standard arguments must be provided as specified by the Network Node Functional Specification Document v.1.1:

securityToken:

A security ticket issued by the service provider or a trusted security provider

request:


The name of the information request to be processed.  (e.g., GetGlobalSpeciesComprehensiveByXXX where XXX is one of UID or Name)

parameters:

An array of string values representing the query parameters for the information request.

· Return Method: QueryResponse
· Parameters, Order and Format:

The following parameter values may be provided to the query in the defined sequence.

GetGlobalSpeciesComprehensiveByUID 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	uid
	Array of String
	Global unique identifier of species (e.g., ELEMENT_GLOBAL.2.104470)
Multiple UID parameter values included as separate array elements will not be recognized. 


GetGlobalSpeciesComprehensiveByName 
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	name
	Array of String
	Common or Scientific Name of species, optionally including wild cards (e.g., *Bear or Antrolana lira). Multiple records may be returned.
Multiple Name parameter values included as separate array elements will not be recognized.


GetSpeciesComprehensive (schema under development)
The GetSpeciesComprehensive group of services provides a way of getting all of the descriptive data about a species in XML form.   GetSpeciesComprehensive returns data from a subnational perspective, as opposed to global perspective of GetGlobalSpeciesComprehensive.

The simplest implementation of this service involves requesting information by providing the unique identifier (GetSpeciesComprehensiveByUID) for the desired species.   The specific variations of the GetSpeciesComprehensive query are described following the common elements of this service.

· Data Service Management and Workflow: 

1. Uses Query method

2. Returned payload includes all data held by the provider for the given species UID (and/or other parameters in more complex cases)

3. Default error messages will be used as defined by lower level protocols

· Naming Convention:  GetSpeciesComprehensiveByXXX (where XXX is one of UID or Name; e.g., GetSpeciesComprehensiveByUID)
· Data Service Timing/Initiation:  On request
· Payload Format (Schema):  

Schema is in development and may not be available until after version 1.0.
· Security:  Each user must have a valid User Account for NAAS authentication.  Additional authorization will be provided by the NatureServe security policy module that will determine the level of resolution available to a particular user.

· RPC Interface:
Query 

The requesting node or application may invoke this data service using the Query method.  The following standard arguments must be provided as specified by the Network Node Functional Specification Document v.1.1:

securityToken:

A security ticket issued by the service provider or a trusted security provider

request:


The name of the information request to be processed.  (e.g., GetSpeciesComprehensiveByXXX where XXX is one of UID or Name)

parameters:

An array of string values representing the query parameters for the information request.

· Return Method: QueryResponse
· Parameters, Order and Format:

The following parameter values may be provided to the query in the defined sequence.

GetSpeciesComprehensiveByUID 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	uid
	Array of String
	Unique identifier of species (e.g., ELEMENT_SUBNATIONAL.2.104470)
Multiple UID parameter values included as separate array elements will not be recognized. However, multiple comma-separated UID parameter values will be parsed prior to query.


GetSpeciesComprehensiveByName 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	name
	Array of String
	Common or Scientific Name of species, optionally including wild cards (e.g., *Bear or Antrolana lira). Multiple records may be returned.

Multiple Name parameter values included as separate array elements will not be recognized.


GetSpeciesOccurrenceSummary

The GetSpeciesOccurrenceSummary group of services provides a way of getting species occurrence data for one or more species based on UID or Location (optionally additionally limited by Status). The GetSpeciesOccurrenceSummary services as currently implemented return non-locational and publicly available data on the species occurrence.  The specific variations of the GetSpeciesOccurenceSummary query are described following the common elements of this service.

· Data Service Management and Workflow: 

1. Uses Query method

2. Returned payload includes all species occurrence data held by the provider for the given species UID (and/or other parameters in more complex cases)

3. Default error messages will be used as defined by lower level protocols

· Naming Convention:  GetSpeciesOccurrenceSummaryByXXX (where XXX is one of UID, County, Watershed, Mapsheet or Boundary ; e.g., GetSpeciesOccurrenceSummaryByUID)
· Data Service Timing/Initiation:  On request
· Payload Format (Schema):  SummarySpeciesOccurrenceSchema.xsd
· Security:  Each user must have a valid User Account for NAAS authentication.  Additional authorization will be provided by the NatureServe security policy module that will determine the level of resolution available to a particular user.
· RPC Interface:
Query 

The requesting node or application may invoke this data service using the Query method.  The following standard arguments must be provided as specified by the Network Node Functional Specification Document v.1.1:

securityToken:

A security ticket issued by the service provider or a trusted security provider

request:


The name of the information request to be processed.  (e.g., GetSpeciesOccurrenceSummaryByXXX where XXX is one of UID, County, Watershed, Mapsheet or Boundary)

parameters:

An array of string values representing the query parameters for the information request.

· Return Method: QueryResponse
· Parameters, Order and Format:

The following parameter values may be provided to the query in the defined sequence.

GetSpeciesOccurrenceSummaryByUID 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	uid
	Array of String
	Unique identifier of species or species occurrence (e.g., ELEMENT_GLOBAL.2.104470 or ELEMENT_SUBNATIONAL.74.0647 or EO.43.1646). If an element UID is provided, multiple records may be returned.

Multiple UID parameter values included as separate array elements will not be recognized.
However, multiple comma-separated UID parameter values will be parsed prior to query.


GetSpeciesOccurrenceSummaryByCounty

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	county [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· county

· status (optional)

county: County FIPS code (e.g., 06009)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceSummaryByWatershed

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	watershed [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· watershed

· status (optional)

watershed: 8-digit HUC code (e.g., 15070102)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceSummaryByMapsheet 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	mapsheet [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· mapsheet

· status (optional)

mapsheet: USGS Quad Code (32117-G1) or similar geographic unit
status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceSummaryByBoundary 

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	boundary [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· boundary

· status (optional)

boundary: GML fragment (XML); specified shape bounding area of interest

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceComprehensive
The GetSpeciesOccurrenceComprehensive group of services provides a way of getting species occurrence data for one or more species based on UID or Location (optionally additionally limited by Status).  These services as currently implemented return non-locational and publicly available data on the species occurrence.
NOTE: This service is not yet available, and may not be available for some time to come (possibly after the Version 1.0 release). At that time, this FCD may be amended to include any necessary modifications related to the security implementation.
The specific variations of the GetSpeciesOccurenceComprehensive query are described following the common elements of this service.

· Data Service Management and Workflow: 

1. Uses Query method

2. Returned payload includes all species occurrence data held by the provider for the given species UID (and/or other parameters in more complex cases)

3. Default error messages will be used as defined by lower level protocols

· Naming Convention:  GetSpeciesOccurrenceComprehensiveByXXX (where XXX is one of UID, County, Watershed, Mapsheet or Boundary ; e.g., GetSpeciesOccurrenceComprehensiveByUID)
· Data Service Timing/Initiation:  On request
· Payload Format (Schema):  ComprehensiveSpeciesOccurrenceSchema.xsd
· Security:  Each user must have a valid User Account for NAAS authentication.  Additional authorization will be provided by the NatureServe security policy module that will determine the level of resolution available to a particular user.
· RPC Interface:
Query 

The requesting node or application may invoke this data service using the Query method.  The following standard arguments must be provided as specified by the Network Node Functional Specification Document v.1.1:

securityToken:

A security ticket issued by the service provider or a trusted security provider

request:


The name of the information request to be processed.  (e.g., GetSpeciesOccurrenceComprehensiveByXXX where XXX is one of UID, County, Watershed, Mapsheet or Boundary)

parameters:

An array of string values representing the query parameters for the information request.

· Return Method: QueryResponse
· Parameters, Order and Format:

The following parameter values may be provided to the query in the defined sequence.

GetSpeciesOccurrenceComprehensiveByUID 
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	uid
	String
	Unique identifier of species or species occurrence (e.g., ELEMENT_GLOBAL.2.104470 or ELEMENT_SUBNATIONAL.74.0647 or EO.43.1646). If an element UID is provided, multiple records may be returned.


GetSpeciesOccurrenceComprehensiveByCounty
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	county [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· county

· status (optional)

county: County FIPS code (e.g., 06009)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceComprehensiveByWatershed
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	watershed [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· watershed

· status (optional)

watershed: 8-digit HUC code (e.g., 15070102)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceComprehensiveByMapsheet 
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	mapsheet [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· mapsheet

· status (optional)

mapsheet: USGS Quad Code (32117-G1) or similar geographic unit
status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


GetSpeciesOccurrenceComprehensiveByBoundary 
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	boundary [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· boundary

· status (optional)

boundary: GML fragment (XML); specified shape bounding area of interest

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


IsPresenceKnown (schema under development)
The IsPresenceKnown services provide a general way of determining if NatureServe data indicates the existence of a species within an area.  The idea behind this service is that a good percentage of the data requests that come in now are not looking for specific information but trying to answer a more general question like "Is there anything in this area I need to worry about?

· Data Service Management and Workflow: 

1. Uses Query method

2. Returned payload indicates either YES or UNKNOWN regarding the presence of the requested species in the specified location
3. Default error messages will be used as defined by lower level protocols

· Naming Convention:  IsPresenceKnown
· Data Service Timing/Initiation:  On request
· Payload Format (Schema):  PresenceAbsenceResponse.xsd - this schema is still under development and review.
· Security:  Each user must have a valid User Account for NAAS authentication.  Additional authorization will be provided by the NatureServe security policy module that will determine the level of resolution available to a particular user.

· RPC Interface:
Query 

The requesting node or application may invoke this data service using the Query method.  The following standard arguments must be provided as specified by the Network Node Functional Specification Document v.1.1:

securityToken:

A security ticket issued by the service provider or a trusted security provider

request:


The name of the information request to be processed.  In this case IsPresenceKnown

parameters:

An array of string values representing the query parameters for the information request.

· Return Method: QueryResponse
· Parameters, Order and Format:

The following parameter values may be provided to the query in the defined sequence.

IsPresenceKnownByCounty
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	county [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· county

· status (optional)

county: County FIPS code (e.g., 06009)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


IsPresenceKnownByWatershed

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	watershed [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· watershed

· status (optional)

watershed: 8-digit HUC code (e.g., 15070102)

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


IsPresenceKnownByMapsheet
	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	mapsheet [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· mapsheet

· status (optional)

mapsheet: USGS Quad Code (32117-G1) or similar geographic unit
status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


IsPresenceKnownByBoundary

	Seq.
	Parameter
	Format
	Description

	1
	rowId
	Integer
	The starting row for the result set.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	2
	maxRow
	Integer
	The maximum number of rows to be returned.  NatureServe does not implement this feature. Any Integer value is valid, but will be ignored.

	3
	boundary [ , status ]
	Array of String
	This third parameter accepts an array of string values that will be parsed in the following order:

· boundary

· status (optional)

boundary: GML fragment (XML); specified shape bounding area of interest

status: NatureServe (GRANK, SRANK), USESA or COSEWIC status code used to further limit results (e.g., S1 or LE).  


Other Considerations

Notes on use of Status parameter to limit results
As noted above, many of the queries take an optional conservation status parameter to further limit the results returned.  Acceptable values for this parameter, along with explanations of their meanings, can be found at:

· http://www.natureserve.org/explorer/ranking.htm#globalstatus for NatureServe status values
· http://www.natureserve.org/explorer/statusus.htm for US Endangered Species Act (USESA) status values and

· http://www.natureserve.org/explorer/statusca.htm for Committee on the Status of Endangered Wildlife in Canada (COSEWIC) status values

Currently only a single status parameter value is accepted, and any records containing that parameter will be returned.  For example, supplying a status value of G1 will return any records with a G1 status whether or not they contain other status values such as a USESA status of LE.  In cases where status values between systems overlap, all matching values will be returned.  For example, a status value of SC will match records containing USESA SC and/or COSEWIC SC values.
Searches based on multiple parameters or ranges (e.g., "G1 or S1" or "G1-G3") are not currently implemented.

Security Web Services
The diagram further below represents roughly how we intend the EPA Node services to work. However, we have not yet integrated these security services into our basic web services. Further work will require revisiting this FCD to account for the additional security token. 
· Partner provides a cdx username/password pair and is given a NAAS security token using the Authenticate method on NatureServe Node.

· NAAS security determines which queries (and potentially which parameters of allowed queries) can be accessed by that particular user. If the user does not have access to a particular query, access is denied immediately.
· For getSpeciesOccurrenceComprehensive data services, partner provides NatureServe username/password pair and is given a NatureServe security token using the external web service to NatureServe's security services. This may require the parameter specification in this document to be modified to include security credentials required by NatureServe's security service.
· NatureServe security determines what level of data filtering occurs on the XML instance documents. If the user does not authenticate (no username/password match), the user will automatically be granted "Public" access (with no errors).

· Partner submits a query with appropriate parameters using the Query method on the NatureServe Node. 
· NatureServe Node processes query and generates XML result document.

· NatureServe Node retrieves appropriate filter XSLT from PEP according to partner's identity and applies the XSLT to the XML result.

· Node returns filtered XML results to partner.
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NatureServe Security Policy Configuration

All data providers (Node administrators) should review and/or modify the security configuration that affects their node by logging into the security administration tool available at NatureServe's services web site (https://services.natureserve.org/securityadmin/adminLogin.jsf). The security policy affects Species Occurrence data only. Therefore, species-only data are considered publicly accessible and are not secured using NatureServe's security services.
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