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Working with Lidar - from the NRCS Elevation Service
FOR NRCS EMPLOYEES ONLY
[bookmark: _GoBack](connection to the ArcGIS server is for internal use only)

Creating Derivative Products from the Bare Earth Rasters, Symbolizing Slope and Aspect Rasters, and Creating Smoothed, Symbolized Contours - for a Small Area of Interest

In ArcCatalog, create a file geodatabase on your local drive. Add the ArcGIS Server data connection for the NRCS Elevation Services:  http://imageserver2.ftw.nrcs.usda.gov/arcgis/services. 
Open the LiDAR folder and add the desired service(s).
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Bringing the Services into ArcMap and Adjusting the High: and Low: values so that they make Sense
When the raster layers are first brought into ArcMap, the High: and Low: values display unexpected values. To correct this issue, zoom into your Area of Interest (AOI). Right click each layer and go to Properties…. Click the Symbology tab. Scroll down, and in the Statistics window drop-down, change “From Image Service” to “From Current Display Extent”
[image: ][image: ]
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Creating Derivative Products from the Bare Earth Rasters
You can create derivatives off of the bare earth rasters from the service using different methods. You can export the bare earth elevation data and then create derivatives, or you can create derivatives in an AOI directly off of the bare earth rasters, without exporting the bare earth raster.
For creating contours in feet, use the pre-built bare earth “1m_feet” or “2m_feet” layers. For creating all other derivative products, use the pre-built bare earth “_1m” or “_2m” layers.
Export
 For a small AOI, an “export” of the data is required for the bare earth products.  Note: The current size limits for exports are: 25,000 rows and columns for 1m; 20,000 rows and columns for 2m.
Note:  For the bare_earth raster layers in the service, use only the Export function for extracting the data. Extracting the bare_earth layers by other means, such as Clip, Copy Raster, or Extract by Mask, produces unwanted results when creating derivative products.
Set the Data Frame projection to the applicable UTM or State Plane zone of your AOI, if not already set. To set the Data Frame projection, right-click Layers in the Table of Contents, then choose Properties… Click the Coordinate System tab. Choose “Predefined, then “Projected Coordinate Systems”. Choose either State Plane or UTM. If State Plane is chosen, next choose either NAD 1983 (Meters) or NAD 1983 (US Feet), then the applicable zone.  If UTM is chosen, next choose NAD 1983, then the applicable zone.  
(All examples in this Guide will use the NAD1983 UTM projection.) 
Once the Data Frame projection is set, Zoom into the AOI if not already there.
Right-click the applicable raster layer in the service and choose Data Export Data…
[image: ]
When the “Export Image Service Data” window pops up, do settings as shown below. 
Note: This example uses the bare earth_1m raster, but any of the raster layers can be exported out using the same process.
[image: ]
The exported raster will cover the AOI and will be in the projection of the Data Frame.
Derivative products can now be created from the exported bare earth raster, using the Spatial Analyst  Surface tools.
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Creating Derivative Products Directly off of the Bare Earth Rasters in the Service
It is possible to create derivative products directly off of the bare earth rasters in the service. 
For example – Slope. First, be sure the data frame is in your desired UTM or State Plane Projection. 
Zoom into the AOI. Open the Slope tool. Input Raster is either “bare_earth_2m” or “bare_earth_1m”. Output Raster - save to your local gdb or save in a local folder with applicable extension, for example .tif.
Note: Keep the Z factor as 1. When you change the Output Coordinates in Environments, the “warning” will disappear.
Example: Creating a Slope Degree raster from the bare_earth_2m
[image: ]
Got to Environments… First Click on Output Coordinates, and change to “Same as Display”. Choose from the Geographic Transformations drop-down the appropriate transformation. Suggest “NAD_1983_To_WGS_1984_5”. 
Next go to Processing Extent, and change to “Same as Display”.  
Then go to Raster Analysis, and change Cell Size to “As Specified Below”. Make Cell Size = 1 if working with the 01m bare earth; or 2 if working with the 02m bare earth. 
Click OK to close Environments… then click OK to run the tool.
The output Slope raster will cover the AOI and will be in the projection of the Data Frame.
The same procedure can be used to create Hillshade and Aspect.
Slope
Symbolizing the Slope Raster -To easily symbolize the Slope raster, use the supplied .lyr file “Elevation_Slope.lyr”. To obtain the .lyr files for slope, aspect and contours, click here.
Right-click the layer in the ArcMap TOC, and go to “Properties…”
[image: ]
Click the Symbology tab, choose Classified, and click the Import button:
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Navigate to the “Elevation_Slope.lyr” file and click on it, then click the Add button:
[image: ]
Then click OK:
[image: ]
The Symbology will import as shown below. Notice the breaks in the values, which symbolize the different slope steepness percentages. Click OK.
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The slope degree raster is now symbolized as shown:
[image: ]
Note: you may change the Color Ramp if the colors in the .lyr files do not suit your needs. Using the slope raster as an example, reopen the Properties… Symbology tab, click the Color Ramp down- arrow and choose a different Color Ramp:
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The colors will change but the Breaks in the Values will remain the same:
[image: ]

You can then Save As Layer File to your preferred symbology, to be used again for your other slope rasters. Right-click on the newly symbolized raster in the Table of Contents, and Save As Layer File…
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Aspect
Symbolizing the Aspect Raster - To easily symbolize the Aspect raster, use the supplied .lyr file “Elevation_Aspect.lyr”. To obtain the .lyr files for slope, aspect and contours, click here.
Right-click the layer in the ArcMap TOC, and click “Properties…” Click the Symbology tab, choose Classified, and click the Import button:
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Navigate to the “Elevation_Aspect.lyr” file and click on it, then click the Add button:
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Then click OK:
[image: ]
The Symbology will import as shown below. Notice the breaks in the values which symbolize the different slope-facing directions. Click OK.
[image: ]
The Aspect raster is now symbolized as shown:
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Creating Smoothed, Symbolized Contours from the Lidar Bare Earth Raster Layers

Note: The instructions below describe a manual method for creating contours directly off of the bare earth rasters in the elevation service. 
For a more automated method using the NRCS Contour Tool, see the document “WorkingWithNRCS_ContourToolUsingBareEarthElevationData”. To obtain the document, click here.
To use the tool, the bare earth raster must have been exported out to a projected coordinate system. Use the tool if possible – it is much easier! To get the tool, click here.

 Manual Method for Creating Smoothed, Symbolized Contours:
Open ArcMap and Add data for your AOI, for example a CLU. Zoom to the CLU. Add data – connect to the ArcGIS Server Elevation service. Open the LiDAR folder. Add the bare_earth_1m and/or bare_earth_2m raster layer(s). Alternatively, if you have already clipped out the bare earth raster and saved it your local drive, add it to your ArcMap session.
Note: Use the rasters that are already converted to feet, if contours in feet will be created later.
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Open ArcToolbox Spatial Analyst Tools Neighborhood Focal Statistics
Note – if Spatial Analyst is not currently enabled, go to Customize  Extensions, and click the box next to Spatial Analyst
Entries into the tool interface as shown below. If you have not previously exported out the bare earth raster by polygon(s) or by Display Extent, be sure to set Processing Extent to Same as Display!
[image: ]
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When the Focal Statistics tool finishes processing, add the bare_earth_1m_feet output to your ArcMap session:
[image: ]
Open ArcToolbox Spatial Analyst Tools Surface Contour with Barriers
Using this tool (Contour with Barriers) will allow you to create “Index” contours.
Entries into the tool interface as shown below.
In this example, the Contour Interval is 1’, with Index Contours every 5’.
Note the conversion factor –If you used the rasters that are already converted to feet, the conversion factor would be left blank. If using the bare earth rasters in meters, use 3.28084.
[image: ]
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The above is the result of using Focal Statistics to create smooth, visually and cartographically pleasing, but still accurate contours.
Below is the outcome of contouring directly from the bare_earth_1m raster in the Elevation service. There is much more “noise” and it is not as visually or cartographically pleasing.
[image: ]
Symbolizing the Contours
 To easily symbolize the smoothed contours, use the supplied .lyr file “contours_symbolize.lyr”.
To obtain the .lyr files for slope, aspect and contours, click here.

Right-click the layer in the ArcMap TOC, and click “Properties…”
Click the Symbology tab, then choose Categories “Unique Values”. Click the “Import” button, then navigate to the “contours_symbolize.lyr” file. Click OK. Value Field = “Type”. Click OK again. 
[image: ]
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The contours are now symbolized, roughly mimicking the look of the USGS topo map:
[image: ]
 Labeling the Contours
If you wish to label the contours you have created, right click on the contour layer in the ArcMap TOC, and click “Properties…” Click the “Labels” tab. See graphic below for entries. This procedure will label the Index contours only.
First, click the “Label features in this layer” box. Method: Define classes of features and label each class differently. Click the “Add…” button. Enter New Class Name: Enter “Index”.  Click OK.
Note: For Class: “Default”, Uncheck the “Label features in this class” box. 
Be sure that Class: Index is chosen. Click the “SQL Query…” button. Select “Type” = 2 (this will label the Index contours only). Click OK.
[image: ]
Next click the “Placement Properties…” button. Click the Placement tab, then choose as shown in the graphic below. Check the “Parallel” box. Uncheck the “Above” box and check the “On the Line” box.
[image: ] Click OK.
Next click the “Symbol…” button. Click “Edit Symbol…”and then click the “Mask” tab. Click the “Halo” radio button and click OK. Click OK, Click OK to get completely out of the Layer Properties dialog box. 
[image: ]
The Index contours should now be labeled, roughly mimicking the look of the USGS topo map.
[image: ]

Tip: save the label style for next time. 
Click Label Styles…
[image: ]
Click Save…
[image: ]
Name the file and click OK.
[image: ]

The next time you generate contours, first symbolize as described above, using the “contours_symbolize”  lyr file. Next, open the Labels tab. First, click the “Label features in this layer” box. Method: Define classes of features and label each class differently. Click the “Add…” button. Enter New Class Name: Enter “Index”.  Click OK.
Note: For Class: “Default”, Uncheck the “Label features in this class” box. 
Be sure that Class: Index is chosen. Click the “SQL Query…” button. Select “Type” = 2 (this will label the Index contours only). Click OK.
Click the Label Styles… button under “Pre-defined Label Style”
[image: ]
Find the label lyr file saved earlier. Click on it, and click OK.
[image: ]
Click OK again, and the Index contours will be numbered as desired.
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