Drew University – Spatial Data Center
Geographic Information Systems
Tutorials

Tutorial 1: Finding and Displaying Spatial Data Using ArcGIS
This tutorial will introduce you to the following:








Websites where you may browse to find geospatial information
Identifying spatial data, usable in a GIS
How to download and unzip shapefiles
Adding data to ArcMap
Adding basemaps to ArcMap
Working with Map Elements in the Layout View
Saving and exporting your map

Part 1. Browsing for Geospatial Information
Geospatial data are becoming ubiquitous. There are many free and good quality data sources that you can begin studying to
find spatial data for analysis. The US Federal Government maintains an extensive web site: data.gov.

Take a few moments to browse through the featured data sets, and through the assorted links on the navigation toolbar. You
can quickly get a sense of the variety and depth of the data collected and distributed through the US government. Much of the
data on this site is also spatial data, or data that we can map and visualize, using a GIS.
Part 2. Identifying Spatial Data
Suppose you are interested in finding data to map the locations of toxic releases by industry in the United States. You might
begin with a Google search, or with the EPA website. You could also begin with data.gov. Suppose you already know that you
want data from the toxic release inventory. You could type TRI into the search bar. Try this. My search, as of 4 Sept. 2013,
returned several pages of results. Below is an image with the first four results: TOXMAP, IHS Facility Locator, EPA: US
Regulated Facilities, and 2012 Preliminary TRI data for the state of Massachusetts. Below each heading is a short summary of
the dataset, and under the summary is a link to the actual data set. Already, you can see a variety of types of data: feeds, query
tools, widgets, XLS (excel files), ArcGIS Map Services, and TXT (text files). All of these data sets are comprised of spatial data,
though they come in many formats.
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These data are sorted by relevance, so the best place to start is with the first link. Click on this link, and you’ll see a full,
detailed page with links to other pages and the metadata (or data about data) file. If you click the “Download” link on the
Query tool, you’ll be taken to a website called TOXMAP. This website is hosted by the US National Library of Medicine, and
contains information on TRI facilities. You can uncover a wealth of information from this website, and you can use the web
application to search through the data, without ever download the data, or using your own GIS. You can, however, also
download this data, and use it to conduct your own analysis, join it with information from other sources, and generate
customized maps and analysis that wouldn’t be possible through the existing web application. In the navigation tool bar of
TOXMAP, click the TRI Facilities tab, and the Download tab on the second row (image shown below).
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Part 3. Downloading and Unzipping Shapefiles
You have some choices for downloading TRI data. You can use the web application to select up to 500 search results. Or, you
can download all the facilities and release data, or an ESRI shapefile of TRI Facilities. Click to download the ESRI shapefile.
This is a common spatial data file that is basically ready to go, once you open ArcGIS. Make sure that you are saving the file in
a location where you can remember. You will need to find it again later.
Shapefiles are geographic data that are in vector format. They can include basic geometric elements: points, lines, and
polygons. All shapefiles are bundled with at least two other file types: .dbf and .shx. The database (.dbf) file contains records
and information on each piece of geographic data stored in the shapefile. For example, if the shapefile contains points,
geographically referenced, then the database file will contain information about those points, such as the name of the city,
maybe the city population, or the prize amount for a meta millionaire winner who lives in that city. The other file is called a
.shx file. This file indexes the shapefile with the database file.
After you have downloaded the shapefile, you will need to unzip or extract it. Looking in Windows Explorer, find the file you
downloaded. Right-click this file and select to extract it, or “extract all.” Once you’ve extracted it, you will see that the one file
you downloaded, actually contains multiple files, some of which were discussed above. You may use this file, or you may
choose a different shapefile, using data from data.gov, or another source that you are would like to study.

Now you are ready to look at your data on a map.
Part 4. Adding Data to ArcMap
ArcGIS contains several components: 1) ArcCatalog, which allows you to explore geographic files (like Windows Explorer), 2)
ArcMap, which allows you to view and manipulate spatial data, 3) ArcToolbox, where you may conduct analysis, and 4)
ArcGlobe, a nice visual platform for looking at your data. We will mainly be focusing on ArcMap and ArcToolbox applications
in this and subsequent tutorials. To begin ArcMap, click Start > Programs > ArcGIS > ArcMap. Click to start using a “blank
map” or “A new empty map.”
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The column on the left of the software is called the table of contents. This is where the various geographic layers will be
visible. The layers on top overlay, or may cover, subsequent layers. It’s easy to drag the layers up and down in this list. The
main window on the right is the map view.
To add data, either put the + button on the tool bar, or select File > Add Data. Find where you saved the data that you
downloaded. If you have trouble, you might want to use the “Connect to Folder Button.” The will connect you to commonly
used folders, such as My Documents, or Desktop.

Once you find your data, click Add. You may have a box appear that informs you that your layers do not have a spatial
reference. Click OK. You will still be able to use them.
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In my case, the data I downloaded were just points, so my next step will be to add a base map to use a reference for these
points. Regardless if you have points, lines, or polygons, you will want to have a base map, and learn how to add one to your
map.

Part 5. Adding A Basemap to ArcMap
Before you continue, this is a good place to save. If you save your files as you are working on them, if your program closes,
then you’ll be able to return to where you left off more easily. Click File > Save As, and choose a place to save your file, ideally
on your own flash drive, external hard drive, or C drive. At this point, you might also want to consider useful naming and file
conventions. Maybe you’d like to create a new folder called GIS Tutorials … maybe you’d like to save the file as “Tutorial 1”
(hint, hint). Now, to add a base map, select File > Add Data > Add Basemap, and select a base map. A base map is a map that is
hosted on the web, not on your computer. So, it may take some time to load on your screen. Once you add the base map, you
may receive a warning message about geographic transformations. Just acknowledge the message and close it. ArcGIS
performs “on-the-fly” projections, which will transform the base map to match your shapefile. Most base maps are images, or
raster data. Raster data types are comprised of a rectangular series of rows and columns. Another way to think of it is like
pixels, which make up the images that you can take with a digital camera. This .tif file that we are using is georeferenced. It
has spatial attributes and can be displayed as a map. Some base maps may be a bit grainy, or low resolution. But, again, it will
do for this example. As you might imagine, there are many base maps that can be used, we will use different sources
throughout the course. Once your base map is added, go ahead and save your file again.
Now that you have 1) a vector layer (shape file), and 2) a raster layer (an image file), you may begin editing the layout and map
elements of your map.
Part 5. Working with Map Elements in the Layout View
If you need to find your shapefile, make sure that it is the top layer in the table of contents. Also, you may right click on the layer in
the table of contents and select “Zoom to Layer” to return your focus on the vector data.
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To begin editing your map in layout view, select View > Layout View. In this view, you may prepare your map to be printed or
exported.
In the layout view, by right clicking in the margins near your map frame, you can select Page and Print Setup to change the page
layout. Either may be appropriate, but I generally like to position the map in Landscape orientation. To make this easier, you can also
check the box at the bottom to: Scale Map Elements proportionally to changes in Page Size. Then, click OK.

Next, you may want to change the color of fill used in the shapefile that you have downloaded. To do this, click on the symbol
displayed for your layer in the table of contents. Then, the symbol selector menu will appear, and you may adjust the symbol to
whatever icon, fill, outline, or size you desire.
To add other map elements, select insert, then choose whatever elements you need: title, text, legend, North arrow, or scale bar, for
example. Add each of these to your map. For your text box, add your name, the date, and the data source that you used. All of these
may be modified once you’ve created them. To delete any map element, just select it and push delete on your keyboard. To modify a
map element, right click it and select properties. In the property menus, you can change the style and color of the North Arrow, or for
the scale bar, you can change the units (e.g. from decimal degrees to miles) by using the drop down menu.
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Part 6. Saving and Exporting Your Map
Once you have added the map elements, and are satisfied with your map, you should save it. Click File > Save, and save your file to a
desired location. ArcGIS automatically saves maps in .mxd format. This format stores the arrangement of you map only. If you send
your .mxd file to another person, they will not be able to view it, because they will not have the data that you used, only the
arrangement of the data. To share your map, it’s easiest to export it.
To export your map, select file > Export Map…
Choose a name for your map, then in the drop down menu, select to export the map in .JPG format. This is a file format everyone
with a computer can easily read; it’s also good for transferring information over the web.
To review, you’ve downloaded and unzipped spatial data. You’ve also added spatial data to a GIS, modified the display of the data,
and saved and exported the data display. Good work!
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Here is my example:
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