Working with Rasters in ArcGIS 
Sharon Bywater-Reyes (University of Northern Colorado)
This assignment follows Sheep Draw SfM and Cloud Compare Exercises and uses ArcGIS to view and manipulate rasters. According to ArcGIS, “In its simplest form, a raster consists of a matrix of cells (or pixels) organized into rows and columns (or a grid) where each cell contains a value representing information, such as temperature. Rasters are digital aerial photographs, imagery from satellites, digital pictures, or even scanned maps.” https://desktop.arcgis.com/en/arcmap/10.3/manage-data/raster-and-images/what-is-raster-data.htm.
In our case, a raster dataset is similar to an image, where it has cells with values of interest. This could be an RGB value (an aerial, or ‘Ortho’ image similar to what we usually see from satellite imagery, or it could be a digital elevation model (DEM) with the raster values corresponding to elevation, such as we created in the last unit. 
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ArcGIS Workflow 
Step 1: Import rasters into ArcGIS
In ArcGIS, rasters are easy to import as a GeoTIFF or other formats (Arc Ascii, etc.). in ArcMap, click the add data button [image: ] and navigate to your folder where you saved both your ortho photo (Day 3) and your DEM (Day 4). You may have to connect to a new folder [image: ] to successfully navigate to your files. 
[image: ]
Highlight your raster and ortho (ending in .tif) that you should have saved and click “Add”. 
In ArcGIS Pro, it is similar, Map >> Add Data and navigate to your .tif files. (I would turn off the basemap as it bogs it down).
[image: ]

You may get a notification that your file has no projection. In this case, you will need to Define the Projection. In ArcMap, go to the search tool, search the tools for “define projection” 

[bookmark: _GoBack]Go to “Customize” tool bar and “extension” and make sure 3D analyst, spatial analyst, and geostatistical analyst are checked. 
[image: ]
Choose the one in Data Management. 
Choose your .tif and the NAD_1983_UTM_Zone_13N. 
[image: ]
Do this for all rasters. 

In ArcGIS Pro, Analysis tab >> Tools >> Geoprocessing >> Find Tools and search for Define Projection. Conduct for each raster.

You may not be able to see your raster. Right click in Table of Contents and click “Zoom to Layer”. It should now show up in your map view. 

Note, the raster has been imported with a gray scalebar and shows elevation in meters. You can change the symbology of your raster. Right click in Table of Contents >> Properties >> Symbology. Or simply click on the scalebar in the Table of Contents. Here is mine: 
[image: ]
You can toggle on and off visibility as you so desire.

Step 2: Create a Hillshade and Slope
A hillshade map allows your eye to see a DEM in 3D. Search for the hillshade tool (3D analyst) and create a hillshade of your DEM. Go ahead and leave default values. Make sure to change the location the resulting file is being saved to somewhere you want it to go, and not just the default. 
Search for the slope tool (Slope; 3D analyst) and make a slope raster. Be sure to use the DEM as input, not the hillshade. Notice you can choose degree or percent rise. 
Questions 
Include an inserted map with north arrow, scale bar, and legend as appropriate of your
a) Orthophoto (2 pts)
b) DEM (2 pts)
c) Hillshade (2 pts)
d) Slope (2 pts)
Answer the following questions 
1) Compare and contrast the raw DEM and the orthophoto. What is captured well in each? What are the main differences you see? Similarities? (2 pts)
2) Compare and contrast the raw DEM and the hillshade map. What is captured well in each? What are the main differences you see? Similarities? (2 pts)
3) Compare and contrast the raw DEM and the slope map. What is captured well in each? What are the main differences you see? Similarities? (2 pts)
4) Compare and contrast the raw hillshade and the slope map. What is captured well in each? What are the main differences you see? Similarities? (2 pts)
5) Overall, what were the strengths and weaknesses of the products your created? What would each be appropriate applications/uses of these products? (2 pts)

Step 3: Conduct an Analysis
Recall you have been asked to pose questions and hypotheses for this site on several occasions. Given the products you have created here, what analysis or measurements could you take to address your hypothesis? Conduct this analysis. Ask your peers, search online resources, or ask Dr. B how you might go about the analysis and whether it is possible, etc. Report on what analysis you completed and what the results were. How do these results compare to your previous results? What is the main difference(s) between this map-view approach versus working with the actual 3D pointcloud? (5 pts)








Working with rasters Rubric - Working with Rasters in ArcGIS 
This rubric covers the material handed in for Working with Rasters student exercise and is the summative assessment for the unit. 

	Component
	Exemplary (75-100% points)
	Basic (50-75% points)
	Minimal effort (25-50%)
	Nonperformance (0-25%)

	General Considerations
	Exemplary work will not just answer all components of the given question but also answer correctly, completely, and thoughtfully. Attention to detail, as well as answers that are logical and make sense, is an important piece of this. 
	Basic work may answer all components of the given question, but answers are incorrect, ill-considered, or difficult to interpret given the context of the question. Basic work may also be missing components of a given question. 
	Minimal performance occurs when students answers simply do not make sense and are incorrect.
	Nonperformance occurs when students are missing large portions of the assignment. 
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