		Chapter 4: Adding Data





Learning Objectives in this chapter:
· Understand and be able to add data to ArcMap
· Be familiar with the interface of ArcMap and its tools
· Know the difference between Data View and Layout View
Adding Data to ArcMap
4.1  Overview

ArcMap is the premier application for desktop GIS and mapping.  ArcMap gives you the power to:

Visualize.  See your corridor data come to life, overlay your cad drawings onto imagery for the region, and see what may be affected.

Create.  It’s easy to create maps to convey your message. ArcMap provides all the tools you need to put your data on a map and display it in an effective manner.

Solve.  Working geographically lets you answer questions such as “Where is…?”, “How much…?”, and “What if…?”.  Understanding these relationships will help you make better decisions.

Present.  Showing the results of your work is easy.  You can make great looking publication quality maps and create interactive displays that link reports, graphs, tables, drawings, photographs, and other elements to your data.  You’ll find that communicating geographically is a powerful way to inform and motivate others.

Develop.  The ArcMap customization environment lets you tailor the interface to suit your needs and build new tools to automate your work.




ArcMap may be started by selecting Start > Programs > ArcGIS > ArcMap or by clicking on the ArcMap button from within ArcCatalog interface.

[image: ] (
Access 
ArcMap
 via
 
Start > Programs > ArcGIS > 
ArcMap
) (
Open 
ArcMap
 from the icon in the ArcCatalog Interface.
)[image: ] (
Opening ArcMap
)

 (
When 
ArcMap
 opens, you have the ability to choose those projects you have recently opened (just select the project from the center window) or browse for more. 
If you want to create a new map you can select a set of standard templates or templates you created (found under “My Templates”). If you want to create a blank map, look under “My Templates”. 
When you start a new project, this is also where you select to set a default geodatabase
) (
Setting up your map document in the getting Started Window
)[image: ]

4.2 Setting up your Map Document

 (
Map Document Properties
)[image: ]One of the first things you will want to do before you start adding data to your map is set up your Map Document Properties.

Map Document Properties are accessible by selecting File > Map Document Properties.

You can input information such as a Title, Summary, Description, Author, Credits, Tags, Hyperlink base, and Default Geodatabase.

Selecting the Store relative pathname to data sources will make it easier to move your Map Document to different locations without losing the data source paths.

While the information bars are optional, you will want to input some of the information to help keep track of your Map Documents.

If you plan on distributing your map as a Map Package you will need to fill out the Description before ArcMap will let you create the file.

You will also want to go ahead and set up your default Coordinate System.  ArcMap will automatically add a default Coordinate System if the first piece of data you add has a system attached to it.

To select a Coordinate System right click on Layers in the Table of Contents window and at the bottom of the list select Properties.  From the Data Frame Properties box select the Coodinate System tab.  Most of the maps you will make will be using the NAD 1983 UTM Zone 15N Coodinate System.  

You will find this in Predefined > Projected Coordinate Systems > UTM > NAD 1983 > NAD1983 UTM Zone 15N, select apply.  You can also select Add To Favorites, this will add the Coordinate system to your favorites folder.




 (
Coordinate System Tab
) (
Coordinate System
) (
Add To Favorites Button 
)[image: C:\Users\hoskir\Desktop\Untitled-1.gif] (
Data Frame Properties – Coordinate System
)


















4.3 ArcMap Interface and Commonly Used Tools

After starting ArcMap you have the option to create a new empty map, use an existing template, or open an existing map.

This dialog can be eliminated by checking the ‘Do not show this dialog again’ box on the ArcMap window.

Immediately the add data check box will prompt you to choose data to add to the map.  From this dialog you can also choose to load the last map on startup.

The following screenshots display the most commonly used tools within in each drop down from the main toolbar.
 (
Edit menu 
commonly used tools:
Undo 
Copy
Paste
Delete
Select all Elements
Zoom to Selected Elements
) (
File menu 
commonly used tools:
Save
Add Data
Page Setup and Print Setup
Print
Create Map Package
Export Map
Map Document Properties
)
 (
Main Toolbar Menus
)[image: ][image: ]
 (
Selection menu c
ommonly used tools:
Select By Attributes
Select By Location
Zoom to Selected Features
Pan to Selected Features
Clear Selected Features
) (
Insert menu c
ommonly used tools:
Data Frame
Title
Text
Dynamic Text
Legend
North Arrow
Scale Bar
) (
View menu c
ommonly used tools:
Data View
Layout View
Data Frame Properties
Refresh
Pause Drawing
Pause Labeling
) (
Bookmarks menu c
ommonly used tools:
Create
Manage
) (
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 (
Help menu c
ommonly used tools:
ArcGIS Desktop Help
ArcGIS Desktop Resource Center
) (
Windows menu c
ommonly used tools:
Table of Contents
Catalog
Search
) (
Customize menu c
ommonly used tools:
Toolbars
Extensions
Style Manager
ArcMap
 Options
) (
Geoprocessing
 menu c
ommonly used tools:
Buffer
Clip
Intersect
Union
Merge
 Dissolve
Search for Tools
Arc Toolbox
) (
 
     
     
)[image: ][image: ][image: ][image: ]



4.4 Data View & Layout View

ArcMap provides two different ways to view a map:
· Data View
· Layout View

Each view lets you look at and interact with the map in a specific way.

When you want to browse the geographic data on your map, choose data view.

Layout view should be used when you’re preparing your map to hang on the wall, put in a report, or publish on the web.

Switching to Data View

From the View pull down menu of ArcMap, select Data View.

[image: ] (
Or select the Data View
Icon at the bottom left hand
corner of the display page.
 
) (
Selecting the Data View
)[image: C:\Users\hoskir\Desktop\Untitled-1.png]

 (
Data View
)[image: ]

Switching to Layout View

From the View pull down menu of ArcMap, select Layout View.

[image: ] (
Or select the Layout View
Icon at the bottom left 
hand
corner of the display page.
) (
Selecting the Layout View
)[image: ]

 (
Layout View
)[image: ]

Layouts will be discussed in detail in a later chapter.

4.5  Adding Data to ArcMap in the Data View

The types of data that have been discussed in chapter 2 can be brought into ArcMap for display, query, and analysis.  Data sets may be added no matter how large or small, and may then be modified to suit your needs.

You may add data from TMS toolbar or you may load data you have received from a consultant or other source such as the internet.  In this class we will look at loading MoDOT data into a project.


To add data to a project in data view, select the Add Data button [image: C:\Users\hoskir\Desktop\DataAdd_B_16.png] on the ArcMap Standard toolbar, or select Add Data from the File pull down menu.  Another option under the File pull down menu is to Add Data from ArcGIS Online, from XY data, or to add a basemap.   

  (
Adding data with the file menu
)[image: C:\Users\hoskir\Desktop\Untitled-1.png] 

Another way that you can add data is by dragging and dropping data in from the ArcCatalog window.

 (
Data from TMSPROD will remain in its 
original
 state.  If modifications need to be made to the data, you must make a 
copy
 to your project directory and edited from that location.
) (
Adding data to 
ArcMap
 via Drag and Drop from 
ArcCatalog
 Window.
)[image: ]

 (
  List By Drawing Order
  List By Source
 List By Visibility
  List By Selection
  
Options
)[image: ][image: ][image: ][image: ][image: ] (
Table of Contents Icons
)[image: ]

Once Data has been added to ArcMap, it will be listed in the Table of Contents.  You can choose from 4 ways of how you want this data to be displayed in the table of contents: By drawing order, by source, by visibility, and by selection.  The Options icon allows you to customize your view of the symbol “Patches” under each layer name.

· Note:  ‘Project on the Fly’ in ArcMap

The ArcMap data frame adopts the coordinate system of the first layer added to a new empty map.  If the first data layer added to the map document has a projection correctly defined, other data that has correct coordinate definitions will be projected on the fly to the coordinate system of the data frame when added to the map document.  The newly added data will be displayed in the data frame’s current coordinate system instead of its own.  The ‘Project on the Fly’ utility does not make a permanent change to your data displayed in the map. It is only intended to facilitate mapmaking and cartographic development, and should not be used when analysis is performed with the data or if the data will be edited. For analysis or editing purposes, all data within the map document should match and the data frame also should be set to the correct coordinate system. 






ArcGIS Online Basemaps

ESRI basemaps can be brought into your map project to add better visual display and provide a quick foundation for your map.  They are intended to be used with your operational layers that overlay the base map. This can be done through the down arrow on the  [image: C:\Users\hoskir\Desktop\Untitled-2.png] Add Data button. 

 (
Note:
  
It is important that you have at least one projected operational layer already added to the table of contents before adding a basemap since they are in different coordinate systems. Undesirable results may occur otherwise…This is where “Project on the Fly” is very handy.
) (
Adding 
Basemap
 data
)[image: C:\Users\hoskir\Desktop\Untitled-1.png]

The Add Basemap dialog box will appear and you can select from a variety of basemaps to choose from. Simply select the basemap you want, and then click Add.  It will add your basemap into ArcMap.

 (
Add 
Basemap
 window
)[image: C:\Users\hoskir\Desktop\Untitled-1.png]
A basemap will come in as the one below has when added to an empty map.  You will need to zoom in to your location. As you zoom in, you will be able to see more roadways and locations as seen in the example images below.

 (
Add 
Basemap
 window
     
            1:
 
10
,0
0
0,
000
     1:2,000,000
                  1:65,000
Note:  
Online 
basemaps
 attributes and labels can’t be edited.
)[image: ][image: ][image: ]

Add Data from ArcGIS Online

ArcGIS Online is a cloud-based, collaborative content management system for maps, apps, data, and other geographic information.  With a free ArcGIS Online personal account you can create, store, and manage maps, apps, and data, and share them with others.

 (
You can access ArcGIS online in 
ArcMap
 by clicking on the 
down arrow
 on the  
 Add Data button.
)[image: C:\Users\hoskir\Desktop\Untitled-2.png] (
Add data from ArcGIS Online
        
    
)[image: ]


 (
From here you can search for online data and add
 
it to you map by 
selecting 
the add 
link without an online account.
) (
Add data from ArcGIS online window
  
      
    
)[image: ]

ArcGIS online can also be accessed by going to http://www.arcgis.com/home/ and with an ESRI account you can; view maps in the Gallery, upload data, create maps and share your data and maps with others.  You can also create groups so only certain people can have access to your data and maps.

 (
ArcGIS Online Web Portal
)[image: ]

4.6  Standard Toolbar

The Standard toolbar contains the normal standard Windows tools and a few specific to ArcView.

 (
ArcGIS Standard Toolbar
)[image: ]

  Create a new map file
[image: ]  Open existing map file
[image: ]  Save current map file
 [image: ]  Print current map file
[image: ] Cut, Copy, Paste, Delete
[image: ] Undo and Redo
  Add Data
[image: ]  Map Scale Dialog
[image: ]   Opens Editor toolbar, Table of Contents Window, Opens ArcCatalog window, Opens Search Window, Opens ArcToolbox, and Opens a Python Window for developers to customize their interface
[image: ]  Opens ModelBuilder, and a What’s This? Button

4.7  Tools Toolbar

The Tools Toolbar contains many of the most commonly used viewing and informational tools.

 (
ArcGIS Tools Toolbar
)[image: ]
Zoom in and zoom out tools allow you to get closer to your work area, or view a larger area based on a window or box you draw around features.
[image: ]Fixed zoom in and zoom out tools allow you to zoom in or out incrementally keeping the same center point on screen.
[image: ]Pan tool moves where you are looking on the project.  The x and y locations of the features do not change, only where you are looking on the map.
Zoom Full Extent makes all features fit into the Map Window.
[image: ]Previous and Next View buttons take you back to the last window you were at, whether you were zoomed in close or at full extents.
[image: ]Selecting features identifies the features on which you want to perform certain operations.  For example, before you move, delete, or copy a feature, you must select it.  You must also select features before you can view their attributes.
Clear selected features icon allows you to deselect any features that may have been selected.
[image: ]Identify will allow you to select a feature and have that feature’s attributes reported back to you.
Find tool allows you to search a feature class for specific information including addresses and route locations.
Go to XY allows you to easily enter coordinate locations, navigate to them, and draw them on the map.
[image: ]Measure tool will display a distance in the units specified from one feature to another.
[image: ]Hyperlink tool when selected will open up a linked item, such as a picture, a website, document, etc. that has been linked in the attribute table.  
HTML popup is used to display information about each feature as formatted reports using XML style sheets (XSL) or as HTML displays. This also enables access to HTML web pages for each feature.  	
The Find Route dialog box allows you to calculate point-to-point multistop routes in ArcMap using a variety of options to affect and display the results.
  Opens the time slider window which provides controls that allow you to visualize temporal data in ArcGIS. You can invoke the Time Slider window by clicking the Open Time Slider Window button on the Tools toolbar. The button is unavailable if you do not have any time-enabled datasets in your map, globe, or scene.
Opens a viewer window. A Viewer window behaves like an independent view onto the map, and you can use any of the ArcMap interactive tools inside the window.

4.8 TMS  10 Toolbar
The TMS Toolbar is a custom made toolbar programmed by MoDOT’s Transportation Planning section.  It contains various applications that allow you to view TMS data within ArcMap.

 (
TMS 10 Toolbar
)[image: ]

The Add TMS Data button[image: ] is an interactive data listing of the GIS data that is housed in the ArcSDE database.  When launched, you will first select a category that the data you are looking for would fall into.  You will then be given different sub-categories to choose from.  Once a sub-category is chosen, data items (or layers) are displayed that match.  Select the appropriate data item for you project and it will automatically appear in your Table of Contents.  You may continue to add additional data to your map.  When you are finished, simply click on the Close button.

The TMS Query button [image: ] allows you to query data that is housed in TMS and view it spatially.  There are numerous variables that can be queried included: Bridge, ODA, Pavement, Safety, Traffic, and Travelways.  They can also be queried according to the entire State, by Travelways, District, or County boundaries.  Once your parameters have been set, simply click the Run Query button and your results will be added to ArcMap.  Be aware, that the utility is searching the entire TMS database, so it may take some time for your information to be added into your map document.



The Add Shields button[image: ] allows you to select shields to be added to the map.  Once you select Add Shields from the TMS toolbar, you will get a dialog box that prompts you to choose to save the shields in the map or a geodatabase and the routes to be labeled.  Clicking OK will add the shields to your Map Document.

The Label Map Layers button[image: ] allows you to select the layers you would like to auto-label.  Once the dialog box appears, you get a list of layers that are in your Table of Contents.  Simply select which layers you would like labeled and click ok to see the labels appear.

The Accident Report Viewer [image: C:\Users\hoskir\Desktop\Untitled-1.png]allows you to access accident reports directly through ArcMap.  First you must create a TMS query of a Safety Type with the TMS query tool. After the query is completed, a new event is added in the Table of Contents and you must select the event name in order for the accident report viewer to enable.  Once enabled, simply select the tool and drag a box around the accident of interest.  After the accident is selected, the accident report viewer dialog box will appear.  Here you will select the image number and select the time stamp for the accident report to appear.

The Aran Video View [image: C:\Users\hoskir\Desktop\Untitled-1.png] is the last component of the TMS Viewer within ArcMap.  To start the viewer, click on the ARAN Video Viewer icon. Select the route that you are interested in viewing. Once the route is selected, a ‘Choose Travelway’ dialog box appears.  Select the direction you would like to view.

4.9 MoDOT Conversion Utility-CAD Conversion Tool

 (
MoDOT
 Conversion Utility Toolbar
 
)[image: C:\Users\hoskir\Desktop\Untitled-1.png]

MoDOT utilizes a “modified” state plane coordinate system when laying out its design projects in Microstation.  This allows for a higher degree of accuracy over the length of a project, but it also creates some unique problems when using Microstation linework in other applications such as ArcMap. Because of this situation, a custom tool was developed called the MoDOT Conversion Utility. 

A modified state plane coordinate system applies a grid-to-ground factor to all the points in a surveyed project.  This factor takes into consideration the Easting position of the project within its respective state plane zone, as well as an adjustment for the project’s average elevation.
Adding a CAD element to a project in ArcMap is not difficult.  However, going through the steps to re-project from MoDOT’s modified state plane system to UTM can be difficult.  This is where the conversion utility comes in.

Before adding a DGN to ArcMap you will want to delete all unwanted layers and compress the file.  Even if you turn off the layers during the conversion process they will all export to the shapefile you are creating.

How it works:

 (
DGN 
elements are added to the map.
)[image: ]


 (
The conversion utility is launched.  The utility automatically recognizes all DGN layers in a map and lists them.
)[image: ]
 (
The user chooses which DGN layers to convert.
)[image: ]
 (
The user inputs the “Grid to Ground” factor used for the design project.
)[image: ]
 (
The appropriate state plane zone or county is assigned.
)[image: ]
 (
A folder is specified for the resulting output.
)[image: ]

At this point, the conversion is run.  The utility reverses the effects of the grid to ground factor then re-projects the data to UTM from state plane. Finally, a shapefile is generated from the DGN line work, saved to the specified folder, and added to the table of contents in the map.  After the shapefile (or files, depending on what you converted) is added to the map you can remove the DGN layer from your map.

This utility is available from CADD Support office if you have to bring modified DGN line work into ArcMap on a regular basis.  

4.10 Google Earth Data KML/KMZ

Another way you can add CAD data into ArcMap, is to acquire a KML/KMZ file that has been created via Microstation.

 (
KMZ file and extension
 
)[image: ]

As mentioned before, KML is a file format that is specific to Google Earth. (KMZ is the compressed version of KML files…)  Have your CAD person export a KML file from Microstation and send you the file.














To import a KML file into ArcMap, follow these steps:
Open ArcToolbox and navigate to Conversion Tools > From KML > KML to Layer.

 (
ArcToolbox
 KML to Layer tool
 
)[image: ]

The KML to Layer dialog box will open:  

 (
KML to Layer tool
 
Here you will:
Input KML File
: Navigate to the Google Earth file you wish to open
Output Location
: Navigate to a folder name that you want to create the 
geodatabase
 in.
Output Data Name
: You have the option to change the name of the layer.
)[image: ]

The KML To Layer tool display will scroll at the bottom of your screen while the tool is working.  

 (
ArcMap
 Processing image
)[image: ]


Once the tool is finished, your data will be added to ArcMap.  The great thing about adding CAD data from a KML you do not have to clean up the microstation file.  Only the levels that were turned on when you created the KML will be converted.

 (
ArcMap
 Imported KML to Geodatabase
)[image: ]


The following exercise will walk you through the proper steps of adding common types of data from various sources to your ArcMap document.
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