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Diana Krupnik (UNAVCO USIP Intern), Venkatesh Merwade (Purdue University), and Jim McNamara (Boise State University), 
This tutorial will introduce the basics of ArcMap such as loading shapefiles, adjusting symbology, loading basemaps, and examining the data (i.e. viewing the attribute table). The tutorial concludes with making a map layout and exporting it as an image file.
Starting ArcMap, setting parameters, adding data, adjusting symbology
Launch ArcMap from Start Menu> ArcGIS > ArcMap 10.X.
Select New Maps > My Templates > Blank Map.
The appearance of the ArcMap window and icons of the default toolbars can be seen in Figure 1. On the Menu tab, find File > Map Document Properties. On the pop-up window check Store relative pathnames to data source box (Figure 1). This makes it possible to move map documents and layers around to different drives/folders while maintaining links to sources, if the relative locations of the map document and data do not change. To prevent broken links to data sources, it is best to always have this option checked. 


Figure 1. Storing relative paths to data sources in ArcMap

Figure 2 shows the various icons in an ArcMap window with the default icons shown and labeled. For this tutorial, only a few of these will be used in this tutorial.
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Figure 2. ArcMap interface, labeled, with “Standard” and “Tools” toolbars displayed (default).

On the Menu tab find File > Add Data > Add Data… or On the Standard toolbar (Figure 3), find Add Data button ([image: ]). Navigate to the folder which contains the data. If the folder location is not visible, use Connect to folder button ([image: ]) to add the folder location to the ones that ArcMap is accessing. Select the files to be imported to the ArcMap display, and click the Add button to import data. It is possible to select a single file as well as multiple files using the Ctrl or Shift keys. All imported data will appear in the Table of Contents window. For this example, we will open the FEMA flood hazard map for Tippecanoe County. Navigate to the unzipped folder and select the S_FLD_HAZ_AR.shp.
Select the List by Drawing Order ([image: ]) option in the Table of Contents window. To change the drawing order of a layer, simply drag the layer up or down in the Table of Contents window. 
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Figure 3: Adding data to ArcMap
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Figure 4. Selecting the flood hazard area polygon shapefile
Data fields and values can be examined by viewing the attribute table: Right-click the layer in the Table of Contents>Open Attribute Table (Figure 5). The attribute table should appear; this contains the tabular data in rows and columns, storing information about each individual feature.


Figure 5: Viewing the attribute table of the flood hazard area shapefile.

Map appearance of vector layers can be changed using the Symbology menu. To do this, right-click on the layer > Properties and click on the Symbology tab (Figure 6). 
The flood hazard area layer can be symbolized by categories: this requires a Value Field for symbology to be based on (Figures 7 and 8). Select ZONE_SUBTY for the value field to symbolize based on flood hazard risk.


Figure 6. Viewing and editing symbology of the Flood Hazard Area shapefile.
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Figure 7. Selecting the “ZONE_SUBTY” field as the value field for symbolizing by categories.


[image: ]
Figure 8. Symbology with all values added in the ZONE_SUBTY Value Field.

Unfortunately, the 1 percent annual chance of flood class is not properly labeled in the data. This can be done for symbology purposes by clicking on the field in the Layer Properties window and typing in “1 PCT ANNUAL CHANCE” as shown in Figure 9. 

Figure 9. Typing in the 1 PCT ANNUAL CHANCE field for one of the categories. The downloaded data was missing this field, but the polygons in those areas are within the 1 percent annual chance (“100 year flood plain”) areas.

The symbology of individual categories can be edited separately by double clicking on the symbol next to each category (denoted by the arrow in Figure 9). Figures 10 and 11 show potential ways to symbolize the categories, such as showing areas with 1 and 0.2 percent annual chance of flood zones as 100 year flood plain overlay and 500 year flood plain overlay, respectively. It is best to show the area of minimal flood chance as outlined and with no fill color (just as an outline), and the floodway category as a shade of blue to represent water.
[image: ]
Figure 10. Symbolizing the “AREA OF MINMAL FLOOD HAZARD” category as outlined (no fill color)
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Figure 11. Symbolizing the “1 PCT ANNUAL CHANCE” and “0.2 PCT ANNUAL CHANCE” as 100 year Flood Overlay and 500 Year Flood Overlay, respectively.

To save the map display on the Menu tab find File > Save OR simply click Save button ([image: ]) on the Standard toolbar. 
Using Basemaps from ArcGIS Online
In addition to local datasets, ESRI ArcGIS allows online datasets such as Basemaps and other web-available ArcGIS Online data services, to be displayed in the ArcMap environment. Basemaps can be useful for providing spatial context to the data, and also to gain additional understanding of the study area.
To add a Basemap, on the Menu tab find File > Add Data > Add Basemap… or On the Standard toolbar find Add Data button and click on the little drop-down arrow () as shown in figure 12.
Find and double-click on the basemap of your choice (Figure 13). A basemap layer will be added to the Table of Contents window and displayed in the Data View (Figure 14).
· If a pop-up message asking about Hardware Acceleration appears, click Yes, this will improve drawing performance of basemap layers on machines with compatible hardware.
· If there is a warning about Geographic Coordinate Systems, click Close, the coordinate system of the Basemap will be projected based on that of layers on the fly.
If the Basemap does not show up, the Refresh tool ([image: ]) in the bottom left-hand corner of the Data View can be used to redraw the map. 
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Figure 12. Adding a basemap from ArcGIS online.
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Figure 13. Selecting a basemap option.
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Figure 14. Viewing FEMA flood hazard data with a basemap in the background.




Creating a map layout, exporting an image file
A map layout can be a useful way to share your map with others who may not have access to ArcMap software, or to simply create a map image that has a smaller file size and is easy to add to a report or presentation. The following steps outline basic map layout preparation.
In the main toolbar, click View, Layout View (Figure 15). The map will switch to Layout view, as shown in Figure 16. You can create a dynamic legend by clicking Insert, Legend (Figure 17). The Legend Wizard window will appear. It is advisable to select layers that correspond to the basemap and remove them from the legend. This is done by highlighting the layers under the Legend items section, then clicking the [image: ] icon to end them to the Map Layers section (Figure 18). Click Next, Next, then Finish to complete the legend. 
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Figure 15. Switching from data view to layout view.

[image: ]
Figure 16. The map created in the previous section in layout view.
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Figure 17. Inserting a legend in layout view.


Figure 18. Moving through the Legend Wizard in Layout view. It is recommended to leave the basemap layers out of legend items, as these are not informative.

To change a layer name in the map and the legend, you can select the layer in the table of contents, then click on the layer to edit the name. In this case, it may be beneficial to change the S_FLD_HAZ_AR layer to “Flood Hazard Area” (Figure 19). Once this is done, the legend will update automatically.

Figure 19. Typing in a layer name. This is done by first selecting the layer, then clicking on it again after a few seconds. A desired layer name can then be typed in, such as “Flood Hazard Area” in this case.

Additional map elements such as title, scale bar, and north arrow can be added from the Insert menu (Figure 20).
[image: ]   [image: ]   [image: ]
Figure 20. Inserting typical map elements in layout view: title, scale bar, and north arrow.

Another important map element is a grid or graticule. This provides a geographic information so that the viewer can understand the location of the map. Right-click anywhere in the map frame (Figure 21) and select Properties. Once the Properties window appears, open the Grids tab and click New Grid (Figure 22). Once the Grids and Graticules Wizard is open, select graticule (this will show latitude and longitude), and click Next (Figure 23). Change the intervals to be 7 minutes for both Meridians and Parallels (Figure 24). Click Next, then Finish. With the Data Frame Properties window still open and Graticule selected, click Properties (Figure 25). Open the Labels tab and change the font size and label orientation to match Figure 26. Click OK. Now you are ready to export the map layout. Click on File, Export Map…(Figure 27), and navigate to the folder where you would like to store your exported map. Select the desired image file type and image resolution (Figure 28). It is recommended to use an image resolution of 300 dpi (dots per inch) or higher for best image quality.
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Figure 21. Viewing data frame properties.



Figure 22. Adding a new grid to the data frame. 
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Figure 23. Selecting grid type: graticule (latitude and longitude coordinates) in this case. 
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Figure 24. Setting intervals for the graticule. The ones shown in this figure (7 minutes) are recommended for Tippecanoe County.


Figure 25. Editing properties of a graticule.



Figure 26. Editing graticule properties. Under the labels tab, font size and orientation can be modified.
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Figure 27. Exporting a map layout.
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Figure 28. Selecting file type and resolution for map export.

Congratulations, you have created a map layout in ArcMap!
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