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Assignment 3 - Watershed Delineation

INTRODUCTION

The previous assignment made students familiar with projection of data and creating contours. Using the previous data and 2-foot contours, a natural watershed is delineated for the surrounding area of Agriculture Heritage Park in Auburn, Alabama. The culvert outlet is used as the point to begin the watershed delineation and the 2-foot contours using ArcGIS’s ArcMap. The purpose of this exercise is to help students identify weaknesses in understanding of the natural flow of water. 

PROCEDURES
1. Spatial Analyst is an ArcGIS extension that performs spatial analysis using grid data. Start by adding all datasets, with the same coordinate system, into your data frame and save the project. 
2. You must have seen contour lines on the topo maps. Contours are a useful way to visualize topography. Spatial analyst allows us to create contours using DEMs. Do this by opening 3D analyst tools under ArcToolbox. Select raster surface and contours. Use the DEM for your input surface and use a 2 foot contour interval. Set the output raster to be saved in the same file as the project.

3. Hillshading is another way to visualize topography. Select 3d Analyst tools and go to raster surface to use Hillshade. Again, select DEM as the input surface. The remaining parameters in the dialog box control the illumination angle and position and vertical exaggeration. Leave the parameters at their defaults. Set the output rater to be saved in the same file as the project. Click okay. You should see an illuminated hillshade view of the topography.

4. Now delineate the stream network from the DEM. Use the hydrology tool in the spatial analyst tool. Do this by choosing spatial analyst tools from toolbox and selecting hydrology tool. Fill the pits (remove the sinks) by using the Hydrology tool “fill”. Select the DEM as an input surface and set the output to be named “filleddem”. From now on, use the filleddem Grid.
5. Now select Flow direction from the Hydrology tool. Choose the filleddem as your input surface and then browse to set the output raster as “flowdir”. Click OK and wait a while the flow direction grid is calculated and added to the map. 
6. Now select Flow Accumulation from the Hydrology tool. Set the input direction raster as “flowdir” and browse to set the output raster as “flowacc”. Change the output data to “interger”. Wait while the flow accumulation grid is calculated and added to the map. 
7. Next go into the folder where all the data is saved in ArcCatalog. Right click the folder and click “New Shapefile”. Designate a new point feature named “outlet”. It will appear in ArcMap. Click okay and then in editor tools, click “edit feature” and designate the outlet point of the watershed. Click save edit.

8. Select “Snap Pour Point” and select input or feature raster as Outlet.shp. Select the input accumulation raster as the “flowacc”. Select the Snap distance as 30. Set output raster to “snappour”. Wait while the Snap Pour Point grid is calculated and added to the map. 
9. Now Select Watershed from the Hydrology tool. Select the Input flow direction raster as “flowdir” and input raster as “snappour”. Browse to set the output raster as “watershed”. 

RESULTS 
The result of this assignment is a watershed delineation in ArcMap. The watershed is shown in light green on the map in appendix 1. The watershed layer was made transparent so that the viewer could visualize the aerial view that the watershed encompassed. The blue lines indicate the 2-foot contours for the area. The purple dot in the southwest corner of the map represents the outlet point that was made. This was decided by factoring in the water flow that would come above Agriculture Heritage Park as well as what would run through it. Originally the outlet point was put slightly north east of Agriculture Heritage Park near a drainage outlet flowing into the park. It was decided that the water to the north and south of that point could realistically easily flow into the park, so the outlet point was moved to the south west side of Agriculture Heritage Park.

CONCLUSION

The watershed was created several times. This was due to different factors, such as the outlet point placement on the road. The outlet point was moved longitudinally approximately 5 feet and changed the entire pour point, which directly influenced the watershed. The watershed resulting from the incorrect outlet point was the shape of a small rectangular box, about 10% of the correct watersheds size. After the correct outlet point was placed, the watershed looked more natural and appropriate. Overall the lessons that were learned from this lab included creating a flow direction grid, flow accumulation grid, and a stream network from the digital elevation model (DEM). An appropriate watershed delineation is shown in the map as appendix 1.
Assignment 4 - Watershed Boundary Correction

INTRODUCTION

Using the previously delineated watershed from assignment 3, and an Auburn University Campus Base Map, manually correct the watershed to reflect the storm water infrastructure. This is performed by editing the data layer to include areas that are routed into the watershed and to exclude areas that are routed out of the watershed. All of the channel lengths are labeled with four significant digits, and be as accurate as possible to match the digitized data with that of the Campus Base Mapping.

PROCEDURE
1. Convert the watershed delineation to a polygon feature class. Make sure to understand the option “Simplify Polygon”. 

2. Once the polygon is created, edit its features by right clicking edit features and then clicking the edit vertices.

3. Based on the Auburn University Campus Base Map, manually edit the watershed polygon to reflect the storm water infrastructure. Include the areas that are routed into the watershed and exclude the areas that are routed out of the watershed.

4. Label all of the channel lengths with four significant digits. This should accurately match the campus base mapping. This is done by right clicking the “stormwater drainage” properties and clicking “label properties”.

RESULTS
After the watershed was converted to a polygon feature, the vertices were edited to encompass the watershed after stormwater infrastructure was put in place. This was done using the stormwater infrastructure and the 2-foot contours.
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Figure 1 – Manual Watershed Delineation Correction

In Figure 1, the storm water drains can be shown for the manual watershed delineation correction. The water running off of the roof of this large building will split. The left side is directed into a channel of storm water drains that are directed off the site to the east. This entire section was taken out of the natural watershed because that water will not be flowing into the outlet point.
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Figure 2 – The Use of Contours in Watershed Delineation

The 2-foot contours were also taken into account in the direction of the water flow. For example, in the northeast corner, the contours were taken into account to see the steepest part of the hill that the water runoff will flow into. This is shown in Figure 2. 

Figure 3 also shows the use of contours in the manual watershed delineation. On the south side of the watershed, there is a hill beside the road wrapping around campus. This hill is higher in elevation that the area around it, but because the other contours around it still allow the water to flow into the outlet point, this hill is included in the watershed. 

[image: image3.jpg]



Figure 3 – Watershed Boundary with Contours

One assumption that was made when determining the edge boundaries of the watershed was that the roads in auburn are sloped to allow water to flow out of the middle of the road and onto both sides of the road. It is also assumed that the side of the road closest to the watershed will allow water flow into the watershed and the side of the road where water runs away from this particular watershed will not be included. This can also be seen in Figure 5 by the boundaries of the watershed stopping in the middle of the roads. 

The resulting watershed area was measured to be 4 million square feet. This is shown in Figure 4 below.
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Figure 4 – Watershed Boundary Area

The resulting watershed area is then converted from square feet into acres, yielding a watershed of 93.5 acres.

Lastly, the channel lengths were displayed. This was done through using the Auburn Infrastructure layer properties and displaying the labels. The labels were then edited as best as they could so that they were all visible and readable. This is shown through Figure 5 below.
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Figure 5 – Lengths of channels (in Feet)

CONCLUSION 
It was learned that the option “simplify polygon” (when converting the watershed delineation to a polygon feature class) simplifies a polygon by removed small fluctuations or extraneous bends from the boundary while preserving its essential shape. When simplifying the polygon, no topology errors are produced, and the data is easier to edit.

How to delineate a watershed was also learned. In previous assignments, watersheds were used but never manually delineated. I learned even if the contours are flowing in one direction, if you are not paying attention you could easily miss the small arrows indicating the stormwater drains taking the water off the site. Overall, this lab was very effective in teaching me how to change raster data to feature data, then edit the feature within ArcMap, and organize the feature labels in a neat manner in a map.

APPENDIX

A-1 : Assignment 3 Watershed Delineation Map

A-2 : Assignment 4 Corrected Watershed Delineation & Labeled Stormwater Infrastructure Map
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Abstract


This lab is performed to provide students with knowledge of flow accumulation grids, flow direction grids, and stream networks using the Dem, to delineate a watershed within GIS’s ArcMap. The watershed delineation is then corrected and storm water infrastructure is added.
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