Using Profiles to flag streams that are outside channel
Alaska example – values are appropriate for IfSAR but probably not for lidar analysis.
Profiles – In SAGA or QGIS if it loads the SAGA modules
Go into SAGA and load the dem and stream lines (for stream lines shapefile: File > Shapes > Load and browse to location of .shp file) [C-A note:  for DEM, Geoprocessing – Files – Grid – Import Raster, then click on the empty box by “files” to load the file path][image: ]


Go to Geoprocessing/Terrain Analysis/profiles/cross Profiles
[image: ]
Create profiles 50 meters apart, 40 meters long, and 5 profile samples for Alaska.
Create profiles 20 meters apart, 20 meters long, and 5 profile samples for CONUS. 

Version 7.8 + lets you specify interpolation method – enter Nearest Neighbor to get no interpolation – uses the cell value the vertex is on. 
You can save the parameter file or just hit Okay.  
[image: ]
It will add profiles to the map – you can add it to look at it, and right click on it to save as a shapefile. 	Comment by Christy-Ann Archuleta: @Terziotti, Silvia – When I ran this, it asked me for interpolation method – nearest neighbor, bilinear interpolation, bicubic spline interpolation, or s-spline interpolation.  I left it as nearest neighbor, but wondering if you had a preference?	Comment by Terziotti, Silvia: @Archuleta, Christy-Ann Nearest neighbor should be best because it doesn't do any interpolation - it should be the same value as the cell it falls on. which is what we want to check if matches the surface. 	Comment by Christy-Ann Archuleta: Thanks!
In ArcCatalog, define the projection of the profile lines to match the streamlines.


Selecting Profiles with Problem areas
Go into ArcMap and add the streams, dem/hillshade and Profiles.
The profiles data has p3 as the center value – that is where the stream crosses. It needs to be the lowest elevation value compared to the other values per profiles lines. 
[image: ]

The remaining steps outlined here use examples from old SAGA version. Now profiles are P1 to P5. 
Models have been updated to use the correct names in the fields.

Profile tools
P1 and P2
1. Make Profile Lines in SAGA 
2. Create a shapefile copy of the EDH lines layer.  
3. Load mosaicked DEM and the EDH lines.shp layer into SAGA. Find layers in Data Sources tab -> File System, double click on layers to load into SAGA.
4. Create profiles in SAGA.  Geoprocessing -> Terrain Analysis -> Profiles -> Cross Profiles
a. Note: for CONUS it is 20m profiles, 20m apart
[image: ]

5. Be sure to right click on the “profiles” layer in SAGA and “Save As” to save it out to a location of your choosing.
6. Define the projection of the profile lines to match the stream lines.

7. In ArcMap run P1_Profile_addfields	Comment by Gillespie, Ryan S: Available at "H:\edh_data\Research\ToolDevelopment\Terziotti\Alaska_tools - All.tbx" 
a. The Profiles are the profiles created in SAGA
b. The ProfilesOffset layer is the output dataset that contains the profiles where the stream is 1 meter or more offset from lowest point of profile line. 
[image: ]

8. Run P2_Profile_FindLines
A bit redundant, but this will select from the entire profile dataset the profiles that are 2m or more from the profiles.shp from SAGA (or you can use the profiles1m layer to do it.  It then performs a spatial join with the EDHlines and adds the number of profiles and max difference from channel point. 
a. EDH_Lines are the existing lines created in Lucian’s tools
b. Profiles are input file created in either SAGA or P1


------------------------------------------------------------------------------------------------------------------------------------------
The analysis is just for stream/rivers, not artificial paths. 
[image: ]

The tool will add 4 new fields and subtract each elev from middle elevation value.  You don’t need to do this manually – this is just here to show what the tool now does for you. [image: ]	Comment by Helm, Christopher M: @Archuleta, Christy-Ann Is this what the P1 tool accomplishes? It appears this step is duplicate.	Comment by Christy-Ann Archuleta: @Helm, Christopher M yes!  I'll strike this section
example for x002 – x004

[image: ]
There is a tool Profile_addfields in the Alaska_tools toolbox to do the adds and calcs
If positive – the middle value (stream) isn’t at lowest spot.
To check first – look at ones where stream position (x002) is more than 0.5 meter above another point on the profile	Comment by Rachol, Cynthia M.: 0.5 m for CONUS!
"x2_0" <= 1 AND "x2_1" <= 1 AND "x2_3" <=1 AND "x2_4" <=1	Comment by Gross, Eliza L.: If we are subtracting each elevation value from the middle elevation value, wouldn't this code need to be ">= 1 OR" to select all profiles with any resulting values GE 1 (GE 0.5 for CONUS)? 
For me, this looked like: 
"P3_P1" >= 0.5 OR "P3_P2" >= 0.5 OR "P3_P4" >= 0.5 OR "P3_P5" >= 0.5

Edit: Nevermind, I see a Switch Selection is performed after this. The above code can be used without the  Switch Selection.	Comment by Terziotti, Silvia: we actually have a tool that does all this now! Also the field names all changed in a new version of the tool in SAGA so this may not be accurate. 
[image: ]
Reverse selection:
[image: ]
[image: ]
2979 profiles
Create a new shapefile with just the profiles at least 1 meter above another point on the channel	Comment by Rachol, Cynthia M.: 0.5 m for CONUS!
[image: ]

Do a spatialjoin between the profile lines and the origi5nal LineTracking lines to make sure the ids are correct. 
[image: ]
Now get the number of profiles per Line with max differences that the stream is above the other values along the profile:
[image: ]

There are 1104 stream lines that have at least one profile line where the stream is over 1 meter from another point along a 40 meter profile line. 
Frequency = the number of profiles on that stream segment that is at least 1 meter off.
The max values are the maximum z-difference from where the stream is location for profiles that cross the segment.
The 2_0, 2_1, 2_3 and 2_4 refer to the position on the profile. 
x2_0 position is at the start end of the profile – 20 meters from the stream
x2_1 position is at the midpoint of the end to the stream – 10 meters from the stream
x2_3 position is at the midpoint to the other end of the profile – 10 meters from the stream
x2_4 position is at the end of the profile – 40 meters from the stream.	Comment by Rachol, Cynthia M.: Why wouldn't this be 20 m on the other side of the stream? (mirror of X2_0)?
[image: ]
Join the table to the LineTracking streams
[image: ]
Select the lines with valid values in the related table
[image: ]
The number of lines should match the number of records in the spatial join file (1104 in this case):
[image: ]

Create a new shapefile with the suspect lines:
[image: ]
[image: ]
Important field is Frequency – this tells you how many profile errors were found on a stream segment – more than 4 and I think it is an issue. 
[image: ]
[image: ]

Issues
Since this method only looks 40 meters across a channel, and has 50 meters between profiles it can miss issues in channel placement. 
It also only looks at points 10, and 20 meters from the channel so can miss placement errors within that profile area.
Also subsetting to just channel errors where the stream is at least 1 meter higher than another point along the profile can create errors.
The main error I see is that there are many more errors in the high terrain areas. If there is little relief, the channel could be misplaced by less than 1 meter Z from the stream placement. The tolerances should be changed for this error. 
This method does not check z-values associated with the stream segments.
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