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Background

StreamNet is a cooperative venture of the region's fish and wildlife agencies and tribes. The Pacific States Marine Fisheries Commission (PSMFC) manages the project, which is implemented through an interagency partnership involving the states of Oregon, Washington, Idaho, Montana, and California. Additional cooperators include the Columbia River Inter-Tribal Fish Commission and member tribes, the Shoshone-Bannock Tribes, the U.S. Fish and Wildlife Service, the U.S. Forest Service, the Bonneville Power Administration, the National Marine Fisheries Service, the U.S. Geological Survey, and the Environmental Protection Agency. 

StreamNet was established to meet the data needs of the Northwest Power Planning Council’s Fish and Wildlife Program and related activities that complement the Program. StreamNet provides decision-makers and fish and wildlife managers with essential baseline data to aid in their efforts to protect and restore the region’s fish and wildlife resources.

The project receives funding from the Bonneville Power Administration and is authorized under the Fish and Wildlife Program of the Northwest Power Planning Council. Other organizations provide funding for select project components. Participating agencies contribute significant in-kind services.

Planning

Each year StreamNet participants prepare a data plan that guides data development for the coming year. StreamNet is involved with both adding current year data to existing data sets and acquiring new types of data. StreamNet prepares data exchange standards and formats to encourage regional standardization and facilitates data compilation consistent with these protocols.

StreamNet data can be provided as tables, charts, graphs, or maps, in distributed format or as custom products; however, primarily a web oriented project, StreamNet data is most often accessed through the Internet at http://www.streamnet.org.

Types of Data

StreamNet warehouses a variety of types of data which comprise its regional Data Exchange Format (DEF). The DEF is made up of component database models or StreamNet "Data Categories." To view a complete list of current data categories access the StreamNet "Data Category Help" page at http://www.streamnet.org/OnlineHelp/datacategory.html or from the StreamNet home page select On-line Data, then Data Categories. By selecting a data category, and "drilling" down, information about each category is available on-line, e.g., database structure, definitions, entity diagrams, and data holdings in ASCII format.

Data Retrieval via the Web

StreamNet data is available over the web in three ways:

1) custom tables created by the user (based on select queries and downloadable in ASCII format)

2) individual tables downloaded in ASCII format

3) the entire StreamNet database downloaded as a single Microsoft Access database file

Data Warehousing
The data storage implementation for StreamNet's on-line data system is Microsoft SQL Server. It was chosen as the primary data management application for its relative ease of use, scalability, product support, and its ability to interface well with another StreamNet development application, Microsoft Access. Since retrieving StreamNet data over the web requires only select queries, the resource demand on StreamNet's web and data servers is minimal making SQL Server a good choice for the projects data management needs. More information on StreamNet's technical specifications is available at http://www.streamnet.org/techspec.html.

The Relationship Between SQL Server and Access

Strong integration between SQL Server and Access provide a good avenue for importing data from a variety of sources while maintaining relational integrity and datatype structure. In addition, to being a data broker, Access interfaces provide data compilers with entry screens and powerful automated routines to manage the data with relative technical ease. Access is also a good testing tool for DEF development, as it allows for fast structural changes, ease of data manipulation, and provides good portability.

StreamNet and the Internet

As the StreamNet project evolved it has become more web oriented. The decision to make data available on-line came with some trepidation at first, but, in retrospect, project staff and long time participants unanimously have no regrets. The original data management system required periodic distribution of disk media. This system had obvious drawbacks, i.e., almost as soon as the data was placed on disk it became outdated. The on-line system has several advantages over the distributed system: the official version exists in only one place; on-going updates do not require redistribution of the data; when the entire database is not needed, the on-line system allows access and download of selected records, saving time and system resources; the on-line system can be ported to a distributed or desktop version with the same "on-line" look and feel, thus making it unnecessary to maintain two entirely different query applications - users of the StreamNet on-line system will find the desktop application just as familiar to them.

The StreamNet Project home page at http://www.streamnet.org provides a gateway to information about the entire project, from white papers about data development issues to the most current data sets and on-line maps; however, to get to the core of what the project is all about, select the "On-line Data" link. This takes visitors to the "On-line Data" page where a number of options are available for accessing information about StreamNet data.

The On-line Data page is the main juncture point for the three most common data needs of visitors to the site, i.e., access to the data itself, information about StreamNet's "Data Categories," and supplemental documentation and data development tools. It can be found at http://www.streamnet.org/online_data.html. This page has three very important links, i.e., "Data Category Help," "Data Development," and "Data Query." The Data Category Help section contains help documentation on each of the data categories, an on-line data dictionary, database structure information (including entity diagrams), and access to database downloads (in Access 97 or ASCII format). The Data Development page contains DEF documentation, various StreamNet protocol, procedures, submission forms, interface tools, and supporting documentation. The Data Query page allows visitors dynamic access to the data.

Protocol for Submitting Data

The protocol for data submission is fairly straight forward and can be summarized as follows:

At the date of this document's release, data submitted to StreamNet should be in Access 97 format; data must be error free, i.e., it complies with the latest DEF (see http://www.streamnet.org/data_exch_form.html for the current format); Metadata must be included with the data; tabular data must be referenced; reference information should be submitted to the StreamNet Library; library reference submissions should be accompanied by a completed reference material submission form.

Data Entry Tools

It is the goal of StreamNet regional staff to provide interface tools, with user friendly entry screens, for all of our data categories. Data entry programs are developed using Microsoft Access. Some of the reasons for using Access as an entry screen development tool are stated above, but in addition Access is relatively straight forward to learn and fairly common on most PCs these days. This means that agency data managers and compilers can modify regional interface applications with little previous experience in application development - something that we encourage and support; however, agencies are at liberty to develop and use their own interface tools. In fact this is encouraged also, as it is likely that most StreamNet participants will maintain their own data structures with variables that are agency project specific and do not lend themselves to a regional format. The StreamNet philosophy here is to encourage the development of local formats; however, they should readily output to the regional format.

Regardless of whether a participant relies solely on the entry screens and tools provided by regional staff, or they custom build their own, we recommend that all StreamNet participants download and become familiar with the regional applications. The reason for this is to ensure quality control of the data before submittal to regional data management staff. Testing data in local databases with the regional entry programs and error check routines will establish that the data meets minimum validation requirements for integrity and completeness. Without meeting these minimum requirements, the data will not be processed nor appended to the StreamNet database. Ensuring that incoming data meets the regional minimums before submittal will move data into the system more quickly.

Front-end and Backend Databases

The StreamNet data entry tools are essentially two part, "front-end" and "backend" Access databases. The front-end is what the data compiler interacts with. It maintains entry screens, queries, reports, and Visual Basic for Applications (VBA) routines. The backend is just an Access database with the pertinent tables in it. The front-end links, or attaches, to the tables in the backend. Linking occurs via an interface screen on the front-end which is straightforward to use. The advantage to this system is two fold. One, the front-end can be attached to different data sources as needed, e.g., an agency specific data source or an Access "*.mdb" file that contains the entire StreamNet database.

In an effort to add functionality and improve user-friendliness, the front-end is continually updated by regional staff and made available on the StreamNet web site. A participant's backend database should remain with the participant. Periodically, the participant submits a copy to regional staff so that the regional database can be updated. As the StreamNet data structure changes, new tables, fields, and look-up table records will be made available at http://www.streamnet.org/sn_code_update.html. At this web page will be structural and code updates for changes from one DEF version to another. There will also be DEF changes since the last DEF version. To incorporate these updates, download the Access "*.mdb" file and import the pertinent tables to the local database. The tables will have meaningful file names like "NEW_TABLE 'Range' 10/13/99" or "NEW_FIELDS for the 'Range' table 11/1/99." For example, rename the former table, deleting all characters except what is in single quotes, to add the new table to the local database. For new fields, the later table, open the table in design mode and copy the table's fields to the pertinent table in the local database. Note that this also adds indexes for the new fields, something that is usually not desired - so delete the automatically generated indexes (Consult with the latest DEF or StreamNet staff for more information on indexing and relationships). If there have been updates to look-up table codes, then there will be tables with a names like "NEW_RECORDS for the 'Range' table 11/9/99." Simply copy the records from this table to the "Range" table to update the local database. Also, a backend can be created by downloading the Access version of the StreamNet database and deleting records (Contact StreamNet staff for assistance).

Front-end and backend Access database files will have file names that are meaningful, and helpful when trying to manage large numbers of local databases, DEF versions, and StreamNet data dumps. The file name of a StreamNet, Access data dump will be indicative of the DEF version and dump date (this is a backend database file). For example, Snet99.1-Apr99.mdb is the Access data dump file for DEF version 99.1 made in April 1999 (there was only one dump that month). Each Access data dump "*.mdb" file contains the "Version" table which will have information about the exact date the dump was made, DEF version, etc. What to name a local backend database is ultimately up to the participant, but should also follow a meaningful naming convention, e.g., "ODFWTrends10Mar99.mdb" suggests that Oregon Department of Fish and Wildlife submitted this Trend data on 3/10/99. The local database will also contain a "Version" table that should have version and date information, as well; the date in this case would indicate when the data was summated to StreamNet. The front-end file names will also be indicative of the DEF version; however, file names will also indicate what the particular interface tool is, e.g., TrendsUI‑1.mdb is version one of the Trend data interface. "UI" in a file name indicates that this is a user interface tool, or front-end.

Error Checking

Error checking routines have a simple interface screen, and are accessed via the interface application's main menu. Look for "Error Checking" after selecting the "Utilities" item. These routines are simply VBA code that loops through each record, field by field, and checks whether the data and structure is consistent with the DEF. These routines make no assumptions about data, i.e., they test for uniqueness, required data, and referential integrity. As mentioned above, participants are encouraged to develop their own data management strategy and tools; however, it is suggested that the regional tools also be used to validate data before submission, as this ensures that the submitted data complies with regional standards and will not be rejected. Using regional entry screens and error checking routines will ultimately save time for regional and participant staff.

Submitting Data

If any records from the participant's local database have been deleted, the field values for the parent table should be submitted to StreamNet in Excel spreadsheet or Access table format. For example, if trend data was deleted, the TrendIDs for the deleted records should go in a "TrendID" column. All parent and child records related to this TrendID would be deleted by the StreamNet Data Manager. If only child records need to be deleted, make sure that the name of the child table is specified and that key field columns with appropriate values are provided.

All data submissions and requests for record deletions should be accompanied by a completed data submission form (metadata), available at http://www.streamnet.org/sn_sub_form.html. Information that goes into the data submission form is general in nature, a synopses of what has changed and why. Detailed, item by item, information, e.g., why a specific trend was deleted, is welcome but should not be in the data submission form; provide this level of detail in a separate document, spreadsheet, ASCII file, etc., and it will be archived with the data. Information in the data submission form will be made available to the public, on-line and in the Access data dump database files, so make sure the information is accurate, well written, and concise.

The following are three general guidelines for what should go in the metadata:

1) What was deleted? Why was it deleted? If it is records within a trend that continue to exist, just giving the TrendID should be sufficient. If an entire trend is deleted, then information to identify the data that were in the trend should also be listed, e.g., "Trend 78943, spring chinook redd counts at Smith Creek, Lochsa River Idaho subbasin." If information on something like a hatchery or dam facility was deleted, list what facility it was.

2) What data were changed, and why.

3) What TrendIDs were added or updated? Providing a range for the TrendIDs is sufficient. A detailed "why" is not necessary. Users of the data can look up the specifics about data type, species, and location by referencing the database. In the future, depending on time constraints, StreamNet data management staff might be able to supply this information.

When a participant's data is ready for submission to StreamNet, i.e., it works with the regional data entry screens and is error free when checked with regional error checking routines, it can be placed in the following StreamNet ftp directory:

ftp://www.streamnet.org/pub/streamnet/data, i.e., the "StreamNet ftp data folder" (ftp software can be downloaded at http://www.ipswitch.com)

Before placing data in the StreamNet ftp data folder "prepare" the data files as follows:

1) Make sure that any Access databases have been compacted.

2) Give all files meaningful names with a date component, e.g., ODFWTrends10Mar99.mdb. If different file types are submitted, i.e., they have different file name extensions, but are related, then give them all the same file name, e.g., ODFWTrends10Mar99.mdb, ODFWTrends10Mar99.xls, and ODFWTrends10Mar99.doc. In the preceding example the "*.mdb" file is the data (backend); the "*.xls" file are the IDs of records to be deleted; and, the "*.doc" file is the metadata. Using these naming conventions makes managing data submissions go much more smoothly, both for StreamNet Data Managers and participants.

3) Compress all related files into a single "zip" file using file compression software, e.g., WinZip (available at http://www.winzip.com). The zip file name should also be the same as the others. For the above example it would be "ODFWTrends10Mar99.zip."

4) Send an e-mail to the StreamNet Data Management staff (Data Coordinator, mike_banach@psmfc.org; Data Manager, doug_burch@psmfc.org; GIS Data Manager matt_freid@psmfc) letting them know data has been uploaded to the StreamNet ftp folder. In the e-mail provide general information about the data, e.g., file names and descriptions. If appropriate, also include any particular instructions for its use, e.g., test data for the Mitigation/Restoration Project interface.

Referencing Data

All data submitted must be referenced where appropriate, e.g., a redd count should reference a report, bulletin, unpublished source, electronic data submission record, etc. StreamNet data is aggregate and a synopses of what is out there, so references are very important in order to derive a complete picture. There are only five required fields in StreamNet's Reference table, i.e., RefID, Title, Publisher, Author, and Year. This core information is submitted to StreamNet data management staff. Materials that the reference record's RefID points to, are sent to the StreamNet Library. Complete documentation on StreamNet's Reference submission protocol can be found at http://www.streamnet.org/sn_sub_form.html.

When the StreamNet Library receives reference materials and the completed reference submission form, the librarian uses all available information to populate 70 fields of an InMagic reference database. Data for the fields used by the StreamNet Reference table are output to a textbase file and submitted to StreamNet data management staff. The remaining Reference fields in the StreamNet database can then be populated by the Data Manager, and may appear on-line some time after the five core reference fields were submitted.

Updating the StreamNet Database

At the date of this document's release, integrating data into the StreamNet database is still a complicated process and can take weeks if the above protocol have not been followed. Normally, the amount of time from data submission to going on-line is about two weeks, and this could be reduced as routines are developed to automate and eliminate redundancy in the update/append process. Where there are new or draft data categories involved, this process can be much longer, as the DEF must be developed and approved for use. The data structures can then be built, tested, and modified if necessary. At that time final programming can be completed, and another round of testing will occur before the data is put on‑line.

Development of the Data Exchange Format

Development of the StreamNet DEF is an on-going process. Data categories in use are continually being refined with each new version of the DEF. In addition, new data categories are added to the DEF as needed. The process by which a data category is modified or added relies heavily on input from participating agencies and data providers, e.g., agencies, tribes, public and private entities. When developing a new data category, there must first be a need to share data at a regional level. The process starts with data requests to StreamNet, either directly or through our coordinators at participating agencies. When it is clear that a new data category is required, or an existing data category must be enhanced, StreamNet facilitates a technical meeting to identify common variables and propose a draft data structure. The StreamNet data management staff attempt to implement the draft data category in a test environment, building the data structures and using test data. Problem areas in the draft structure are identified, and a "working" draft is developed. Future technical meetings determine whether the working draft still addresses the key needs of the original draft. When this has been established, usually with further refinement, the new data category is included in the next version of the DEF, in the appendix, clearly labeled as "DRAFT." After the draft data category has been tested by participating agencies using real data, it is refined further and becomes and "official" data category in the next version of the DEF.

Future Development

LLID System

In the past StreamNet relied on the 250K scale, Pacific Northwest River Reach File II (PNW RR2) system to georeference entities along a stream. The PNW RR2 system was used to associate time series event data with a specific reach within a stream. As part of an on going development process, StreamNet now uses a georeferencing standard called the "LLID" system. LLID stands for Longitude-Latitude ID system. This is a 13 character ID used to associate a data event with a unique stream ID. "From" and "To" measures accurately define a measured length of stream that the event took place on. This measured line can be routed against the 100K scale, Pacific Northwest River Reach File III (PNW RR3) system. More information about StreamNet's LLID system is available at http://www.streamnet.org/manage_pub-100k.html.

EventMapper Tool

An on-line version of StreamNet's "EventMapper" tool is under development. The current version of the tool is desktop, PC based and requires a one time licensing fee. The next generation of this tool will allow on-line visitors to retrieve StreamNet's unique LLID stream identifiers, "From," and "To" measures along any stream in the PNW RR3 system. Contact Matt Fried, GIS Data Manager, at matt_freid@psmfc.org, for more information.

Desktop Query System

As outlined in the "StreamNet and the Internet" section above, there will be a StreamNet Query application for the desktop, personal computer (PC) environment. Using Component Object Model (COM) technology, a CDROM based StreamNet Query Application can be deployed on PCs with no internet connection. COM will greatly simplify porting of the on-line application to a PC environment, eliminating the need for development and maintenance of two separate applications. The other advantage is that the CDROM version will look and feel like the on-line version. User's of the StreamNet query system will find that the PC based application will work essentially the same as the on-line system. This means that they will not need to become familiar with a separate application interface, i.e., one for a desktop environment and one for an on-line environment, in order to query StreamNet CDROM based data.

The StreamNet Web Site

Look for changes to the design of the StreamNet web site. In order to make technical information easier to find, and the StreamNet web site simpler to navigate through, we will continue to improve upon the look and design of the site. In the above "StreamNet and the Internet" section some methods for improving access to StreamNet on-line data were mentioned. Your suggestions are also appreciated. Please e-mail your input to the StreamNet Data Coordinator, Mike Banach, at mike_banach@pscmf.com.

Getting In-Touch with Project Staff

To better fulfill our fish and wildlife data management role in the Pacific Northwest, the StreamNet project staff encourage your suggestions and input. To help you stay in-touch, complete and up-to-date contact information can be found at http://www.streamnet.org/contact.html, and "feedback" to us can be submitted at http://www.streamnet.org/Feedback.html. The following is a hierarchy diagram and a brief description of the roles the various staff members perform in the project:
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Diagram 1. StreamNet Project Management Team

Data Management Staff


Project Manager Coordinates and provides focus for technical staff and project coordinators; drafts project proposals, work plans, data delivery schedules, and budgets; acts as a liaison between StreamNet staff and participating agencies, public organizations, and private entities.

Regional Data Manager Primarily responsible for managing the project's tabular data: ensures that data submittals comply with DEF standards; coordinates with the agencies to resolve data errors and conflicts; inputs data into the StreamNet database and edits the data as requested; plays a lead role in DEF development and implementation; maintains independent backups of the StreamNet database and coordinates maintenance and backup efforts with PSMFC CIS system administrators. 

GIS Data Manager Primarily responsible for managing the project's spatial data: coordinates with agencies in order to integrate new and existing spatial data layers into the StreamNet database; maintains metadata for spatial data layers in Federal Geographic Data Center format; coordinates efforts to georeference StreamNet data with the LLID system and the PNW 100K RRN3 reach file system; plays a lead role in development of StreamNet spatial data exchange standards.

Librarian Manages the StreamNet library: receives reference materials for citations made in data submittals; prepares, compiles, and enters reference data; ensures that regional staff have access to up-to-date reference information for all referenced data submissions.

Fisheries Biologist Acts as the data coordinator between regional staff and participating agencies: plays a lead role in development of the DEF and resolving issues related to data validity; primary outreach person to participating agencies, public organizations, and private entities on data and data development related maters; provides technical assistance to the Regional Data Manager; coordinates updates and maintenance of the StreamNet web site.

Programmer Develops applications, interfaces tools, and data management utilities in order to implement the StreamNet data management system: maintains and upgrades the StreamNet query system; works integrally with data management staff and the Steering Committee to develop ways to enhance and grow the computer information systems responsible for delivering data products and integrating new data.

GIS Technician Primarily responsible to the GIS Data Manager: assists data management staff and carries out routine technical tasks including development of spatial data layers, management of the StreamNet web site, application testing, and updating technical documentation.

Web Designer Works with management staff and the programmer in order to implement a web design that allows visually appealing access to an otherwise technical media: designs HTML pages; assists with "On-line Help" documentation; provides input on design concepts.

Agency Coordinators Data managers working in the participating agencies: provide coordination between regional and agency staff; establish what data is available; ensure that StreamNet data submissions meet data delivery schedules and comply with DEF standards; provide technical input and peer review of project implementation and management; manage technical staff within the participating agency.
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