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Working with the NRCS Contour Tool Using Bare Earth Elevation Data – 
From the NRCS Elevation Service Or From the NRCS Data Gateway


 Note: Please refer to the text document “NRCS_Contour_Tools_Release_Notes_1_2.txt” for background information on the setup and use of the Tool in ArcGIS.
Setup and Tool Installation (excerpted from the Release Notes_1_2.txt)
Installing the tools:
No special or admin privileges are required; simply unzip the zip file to a local directory. An 
 'NRCS_Contour_Tools_v10x' folder will be created in the specified location. Within this folder there will be an 'NRCS Contour Tools v10x.tbx' toolbox file and a 'SUPPORT' sub-folder. The 'SUPPORT' sub-folder contains the two scripts and the symbology layer files, and must always reside in the same directory path as the toolbox.
Adding to ArcMap:
Open ArcMap. Enable the ArcToolbox window (if necessary), right click, and select "Add Toolbox". 
[image: ]
Browse to the location where the files were unzipped, then the 'NRCS_Contour_Tools_v10x' folder within, and click once to select or highlight the 'NRCS Contour Tools v10x.tbx' toolbox, then click the "Open" button in the bottom right hand corner of the dialog box.
[image: ]
The tool will be added to the ArcToolbox:
[image: ]

ArcMap Settings:
Make sure that the Spatial Analyst extension is enabled by going to the Customize > Extensions Menu within ArcGIS_v_10.
[image: ]

Set Geoprocessing Options: 
From Geoprocessing Menu - Geoprocessing Options - check 'ON' the options for both "Overwrite the outputs of Geoprocessing Operations" and "Add Results of geoprocessing operations". The "Results are temporary by default" box should be UN-CHECKED.  
[image: ]

 The ‘NRCS Contour Tools v10x’ ArcGIS Toolbox contains 2 Python-based scripts:
[image: ]

For the purposes of contouring from either the bare earth DEM from the Elevation Service, or from the Gateway bare earth DEM, the “Create Index Contours from Original DEM” script will be used.

Important Note: If the Tool is re-run using the same output folder location, the 'Outputs' will be REMOVED (erased) from both the current ArcMap session and from the File GDB, then re-created/replaced. If the user wants to SAVE the generated contours, either create a new output folder location for the next run of the Contour Tool, or move the most recent output to a different location so that it is not overwritten the next time the tool is run.
NRCS Bare Earth Data – 2 Ways to Access
The bare earth DEM data is made available to the user in 2 different ways. 
The NRCS Elevation Service (available to NRCS employees only) contains the bare earth rasters for NED, IFSAR, and Lidar. The Lidar service contains both one-meter and two-meter Lidar projects, with elevation (Z) in meters or feet for both products. (The Lidar Elevation Service also contains derivatives Aspect, Hillshade, Slope Degree and Slope Percent.) All data is in Geographic WGS84.
[bookmark: _GoBack]The USDA Data Gateway also serves the bare earth NED, IFSAR and Lidar. All bare earth products are served in 7.5’ tiles in .tif format. Elevation values (Z) are served in meters only. All data is NAD83 in the applicable UTM zone. See page 10 for instructions.
Creating Contours from the NRCS Elevation Service
In ArcCatalog, create a file geodatabase on your local drive, in the same folder where the Tool resides. Also in ArcCatalog, add the ArcGIS Server data connection for the NRCS Elevation Services. 
Go to “GIS Servers”, then double-click “Add ArcGIS Server”. When the dialog box pops up, accept “Use GIS Services” and click the Next button. Copy and paste the following into the Internet Server URL window:  http://imageserver2.ftw.nrcs.usda.gov/arcgis/services. Click Finish.
[image: ][image: ]
Note: This guide will use Lidar bare earth for the examples, but the same processes can be executed for any of the bare earth products – NED, IFSAR or Lidar. 
Open an ArcMap session if not already open. Double-click on the above connection and open the LiDAR folder, and add the desired service(s).
[image: ]
Note: All elevation data in the Elevation Service is in Geographic WGS84 projection.
[image: ]
Note: Use the rasters that are already converted to feet, if contours in feet will be created later.
[image: ]
Add ancillary data to your ArcMap session – the AOI that needs to be contoured (for example a watershed).

Watershed with Imagery in Background:
[image: ]
Watershed with Bare Earth Lidar DEM from Elevation Service in Background:
[image: ]

Export
 For a small AOI (for example the above Dam Watershed), do an “export” of the data.
 Note: The current size limits for exports are: 25,000 rows and columns for 1m Lidar elevation data; 20,000 rows and columns for 2m Lidar elevation data.
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. For Lidar, export using the rasters that are already converted to feet, if contours in feet will be created later.
[image: ]
Setting the Projection
Set the Data Frame projection in ArcMap 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.) 
[image: ]
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_feet 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:

[image: ]

Create Contours Using the Exported DEM: 
ArcToolbox  NRCS Contour Tools v 10x  Create Index Contours From Original DEM
 In this example, the input raster DEM elevation units (Z-values) are in feet 
[image: ]Contour Intervals of 20’ and 40’ have also been added for use with NED and IFSAR elevation data.

 
The zoomed-in view shows symbolized, smooth contours every 1 foot with labeled Index Contours every 5 feet:
[image: ]




Creating Contours from the Data Gateway Bare Earth DEM (.tif files) 
Note: All elevation data downloaded from Gateway is 7.5’ .tif files, Z-Units in Meters, in the applicable NAD83 UTM Zone.

Download the .tif bare earth DEM files to a local folder.
Chances are you do not want to contour the entire 7.5’ bare earth .tif raster, but rather a smaller AOI. This can be done using different methods. A few that will be discussed are: 
Clip Using the AOI and then Contour using the Tool
Export using the Display Extent and then Contour using the Tool
Use the Tool to both Draw a Custom AOI and then Contour


Clip Using the AOI and then Contour using the Tool
You can choose to Clip out part of the .tif to a new raster, then contour the clip.
Add ancillary data – the AOI that needs to be contoured (for example a watershed). 
Note: If you have a file with several features (for example, a series of watersheds), you can Clip an AOI by one Selected feature if desired.

Watershed with Bare Earth .tif in Background:
[image: ]
Select the watershed polygon:
[image: ]
Open ArcToolbox Data Management Tools Raster Raster Processing Clip
Entries into the tool interface as shown below.
[image: ]

The result of running the Clip tool is shown below
[image: ]
Create Contours Using the Clipped Bare Earth DEM: 
ArcToolbox  NRCS Contour Tools v 10x  Create Index Contours From Original DEM
Entries into the Tool as shown:
[image: ]
Outputs which are generated from running the Tool: 
[image: ]
Note: If tops of hills or ridges are missing contours, see pg. 19 for a work-around.
Create Contours Using a Single Polygon Feature Class or Shapefile to define the AOI: 

You can achieve the same results as above if you already have a single polygon feature class or shapefile. Bring the polygon file into ArcMap and enter into the Contour Tool as shown below. Instead of drawing the AOI interactively, the single polygon file will serve as the AOI for the tool to create the contours:
ArcToolbox  NRCS Contour Tools v 10x  Create Index Contours From Original DEM
[image: ]
Outputs which are generated from running the Tool: 
[image: ]
Note: If tops of hills or ridges are missing contours, see pg. 19 for a work-around.
Export using the Display Extent, then Contour
You can choose to Export out part of the .tif to a new raster, then contour the export.
Zoom into the AOI. Right-click the .tif in the ArcMap Table of Contents and choose Data  Export Data…
[image: ]
When the “Export Image Service Data” window pops up, do settings as shown below. 
[image: ]
Add the exported raster to the ArcMap session.
[image: ]
Create Contours Using the Exported Bare Earth DEM: 
ArcToolbox  NRCS Contour Tools v 10x  Create Index Contours From Original DEM
Entries into the Tool as shown:
[image: ]
Outputs which are generated from running the Tool: 
[image: ]
Note: If tops of hills or ridges are missing contours, see pg. 19 for a work-around.
Contour Using the Tool to Draw a Custom AOI
Rather than use Clip or Export to create a new raster and then contour that new raster, you can simply zoom into your AOI and use the NRCS Contour Tool to draw a custom AOI over the original bare earth .tif, and create contours within that AOI.
Entries into the Tool as shown:
[image: ]
[image: ]
Outputs which are generated from running the Tool: 
[image: ]
Note: If tops of hills or ridges are missing contours, as in this example, see pg. 19 for a work-around.



 If tops of hills or ridges are missing contours (as seen in the picture on pg. 18), do the following before re-running the Contour Tool:
Take the bare earth raster and run it through Raster Calculator, converting the Z-Units to feet:
Spatial Analyst Tools  Map Algebra  Raster Calculator
[image: ]
Take this output bare earth raster and create the contours from it, using the NRCS Contour Tool as shown:
[image: ]
Eliminating the Z-factor by converting Z-Units to feet before running the tool seems to resolve the missing contours issue, by reducing processing and memory resources.
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