Exercise 8e: Hamilton College ground water table in ArcScene
Due: Due Monday, April 25 at the start of class.

Goal: to create a 3D model in ArcScene of the water table beneath the Hamilton campus, evaluate the model, and make suggestions for locations for future monitoring wells.
Turn in: save a jpeg of your ArcScene water table model to your own folder on the MSS, not the shared folder, and answer the questions on this sheet.
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In an earlier part of this exercise, you created a terrain from a set of point data, and you then created a raster from the terrain. In this exercise, you will create a raster directly from a set of point data (the elevation of the water surface in your wells) by a method called interpolation. You’ll then view that surface in 3D in ArcScene.

You will learn the following techniques:

· using interpolation to create a raster from a set of points.
· a few new fancy tricks in ArcScene.
Part I: Creating a 3D model in ArcScene of the water table beneath the Hamilton campus
A. Constructing a surface for the water table under the campus
1. Your well shape file attribute table now contains all the information needed to construct a surface for the water table under the campus.
2. You only have a few data points, rather than the millions you had for creating a surface from your LiDAR data. 

What does the word “interpolate” mean?

What does interpolation have to do with creating a raster from your nine well points?

3. Search for the Raster Interpolation tool. List the options below. What do these options mean? Do a little Google searching on these options (and be sure that you read the Wikipedia entry on the origin of the word “kriging”, which is pronounced with a hard “G”, to rhyme with “rigging”). What did you find out about them?

4. For starters, we’re going to try the IDW tool. If you haven’t indicated it above, what does IDW stand for?

5. Run the IDW tool, adding your wells point file as the input. Think about what you’re doing, and choose the correct Z value field. Name and save your raster.

6. Then, make two other rasters, one using the Kriging technique and one using the Spline technique. 
B. Creating a 3D view of the water table using ArcScene
1. You can contour any of your water table surfaces by using the Contour tool, which can help you visualize the water table surface (that’s what the Hydro class does). But another great way to view it is in 3D.
2. Launch ArcScene.
3. Which water table surface will you use for your 3D model, and why did you choose that one? Of course, you can try out more than one, but which will you try first? Why?

4. Add the wells and the water surface; then add the orthophoto of the campus that covers the area of interest. All three initially lie directly on top of one another.
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Set the base heights of the wells and the orthophoto to the LiDAR DTM file. For the wells, be sure to change the default Elevation from features to No feature-based heights. If you do not do this, you cannot set the base heights to your LiDAR DEM (see right).
6. Set the base height of the water surface to itself. The water surface now underlies the orthophoto, but intersects the ground surface just above the DKE (Wertimer) parking lot.

7. Artsy stuff:

a. You may want to exaggerate the vertical quite a bit to see this more dramatically.

b. The water surface comes in as a stretched raster with a black to white color ramp. Change the symbology to classified with only one class and change the color swatch to a nice blue.

c. The wells are just dots on the surface, mapped there by setting their base heights to the DTM. Right click on the wells layer and scroll to properties. Click the extrusion tab. This allows a feature to be extruded into the third dimension and can be controlled by information in the attribute table of the shapefile.
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d. Click the little calculator button next to the Extrusion value or expression field. The Expression builder opens. Build the expression 

– (water depth in meters) – (casing height)

e. Be sure to have a negative sign at the start of the expression. Also be sure that the Apply extrusion by: is set to “adding it to each feature’s base height”. Click OK to close out of the Expression Builder box and then OK again to apply the extrusion to the point shape file.

f. Apply a vertical exaggeration of 2-3 to the ArcScene scene by right clicking on the Scene Layers and scrolling to Scene Properties > General Tab > Vertical exaggeration. You can type values into this box (you do not have to just use the preset pull down values).

8. Save your ArcScene to your folder.

9. Use the navigate tool to explore the grounds and water table. 

Part II: Evaluating your ground water model

If you took your water table reconstruction at face value, what would you predict that you would find in the cemetery and in the area below the parking lots behind Ferguson? Why?

Evaluate the quality of your water table reconstruction, and comment on the uncertainties.

If you wanted to better constrain the water table under the campus and had the $$ to drill one well, where would you put it, and why?

How about two wells?

Four wells?
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