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Abstract:

The pairwise stream distance application is an MS Access tool to determine the distance by stream between a pair of point coordinates.  It was designed for use by genetic scientists at CRITFC, who are examining the genetic variation between sampled fish at various locations in the Columbia Basin and the correlation to landscape characteristics, but may also be useful for other purposes.  The distance by stream is simply the shortest path along a stream network between two coordinates on this network.   This application uses the 1:100,000 PNW Reach hydrography maintained by the StreamNet project (http://www.streamnet.org) as its stream network.  A user must first determine for each coordinate, the StreamID of the stream it is on, and the upstream river kilometer where it exists on this stream.  Instructions are provided on how to generate the closest StreamID and river kilometer for XY coordinates (for example latitude/longitude coordinates) using ArcGIS software if the stream coordinate is unknown.  The application computes the stream distance between the network-based coordinates, and outputs this distance and the path between each set of coordinates.  A user may enter coordinates as one pair at a time, or populate a table to run the application on a batch of multiple coordinates.  All inputs and outputs of the application are through Access database tables, which may be exported to other formats.
Geographic Extent: 

This application represents a stream network of all U.S. streams that drain into the Columbia River.  This includes most of the states of Washington and Oregon (except for the coastal watersheds and far southern Oregon), almost all of Idaho, and western Montana.  This application can be modified for other basins by entering their stream information (including a stream identifier and tributary network information) into the LLIDStream table. 

Requirements:

Microsoft Access (version 97 or later)

Data Use Restrictions:

This application is available for public use by anyone.  We simply ask that if it is used for publications, presentations, or commercial use that proper citation be given to The CRITFC.

Contact Information:

For questions on the application, please contact David Graves, GIS Specialist at grad@critfc.org (email), (503) 238-0667 (phone), or 729 N.E. Oregon St., Suite 200, Portland, OR  97232.

Instructions for Use:

Open the database and you should see a blue screen with options to “Select your Sites” and “find the stream distance between sites”.   Your  first choice is whether to find stream distances between two locations at a time, in which case you will enter them interactively with the program, or to analyze a batch of stream locations, in which case you will enter their coordinates into the table “Input_PairwiseBatch”.  Regardless, all stream ID and coordinate information is contained in the LLIDStream table.  You can enter this table either by clicking the ‘Open Streams Table’ button on the blue form, or directly in access by selecting it from the table list.  The table contains a complete stream network (1:100,000 scale) of the Columbia Basin.  Each row in this table represents one stream or river.  The fields in the table are as follows:

Subbasin: Sub-basin of the Columbia Basin that the stream falls in

FeatName: Name of the stream

StreamID: Unique 13-digit identifier of the stream (synonymous with the LLID, an identifier used in the Northwest, which generally is created from the longitude and latitude coordinates of the stream’s mouth).

LengthKM: Total length of the stream in kilometers
TribToName: The stream that this stream is a tributary to.  For example, the Snake River is a tributary to the Columbia River, so its Featname = “Snake River” and its TribtoName = “Columbia River”

TribKM: The stream kilometer (upstream from the mouth) of the TribTo stream where this stream enters it.  For example, the Snake River enters the Columbia River at river kilometer 513.06, so its TribKM = 513.06.
To identify a coordinate’s location on the stream network, one must identify the stream it is on with its StreamID, and the distance upstream from the mouth where the coordinate falls in kilometers.  For example, river kilometer 125 on the Snake River, is identified as a coordinate as StreamID = 1190296461886 and StreamKM = 125.0.
It’s best to determine the stream coordinates for all of your locations before proceeding further.  If the coordinates are unknown, it is recommended that you use a GIS-based approach with the 1:100,000 streams layer (available from CRITFC or StreamNet) to identify the correct coordinates on the stream network.  Instructions on how to accomplish this are contained in the document “HowtoGenerateStreamCoordinates.doc”.  
If you are processing just a few coordinates, it’s probably easiest to copy down the StreamIDs and StreamKM  measurements into a document so that you can copy and paste them into the application.  If you are processing several stream coordinates, then it is usually preferable to use the batch approach.  To do so, open the table “Input_PairwiseBatch”.   Enter each of the stream-based coordinates that you wish to analyze into the appropriate fields (StreamID and StreamKM) in this table.  The application will automatically compute the stream distance and route between all combinations of these coordinates.  When finished, close the table. 

Once you have the stream coordinate information, close the streams (“LLIDStream”) table.  On the right-side of the blue form there are two options to run the application:

(1)  “Find Pairwise Distance between two locations”.  Use this option if you are manually entering one or a few coordinate locations.  When clicked, this option will prompt you to enter the StreamIDs and stream kilometer measurements of two coordinates.  It will then return the distance and path via the stream network between these two coordinates.
(2) “Find Pairwise Distance between a batch of locations”.  Use this option if you have entered a list of multiple coordinates into the table “Input_Pairwise Batch”  When clicked, this option will analyze these coordinates and output the results to a table “Output_PairwiseBatch”.  If the table already exists, it will first prompt you to check that is okay to delete it.  A processing bar in the lower right-hand corner of the screen will show progress in analyzing the locations.  When complete.  When the process is complete, open the table “Output_Pairwise Batch” to see the results.  Each row in the table represents the measurements between two coordinates (a “from” and “to” coordinate), the distance between these two coordinates “Distance_KM”, and the Route between these coordinates along the stream network.  These results may be exported to other formats such as MS Excel or a text file using the Access menu.
