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A.  Introduction





In the past decade, the computer revolution has profoundly changed cartography.  Gone are the pens and inks, the scribing tools and electric erasers, the Leroy lettering sets and sheets of vellum  The electronic revolution in cartography has made it easier to create maps, to revise maps and to distribute maps and is in fact, a revolution that rivals the invention of printing in the West in the late fifteenth century.  Most of all, this digital revolution has enabled cartographers and geographers to create maps that serve as powerful analytical tools for describing and analyzing geographical phenomena.  Maps are no longer static, like photographs.  They are dynamic, changeable, and allow the map user and the reader to answer more powerful questions about spatial phenomena.





Today, cartographers most commonly use two kinds of computer software to make maps.  The first kind is referred to as graphics software.  This kind of software includes Illustrator, FreeHand Photoshop, and Corel Draw.  Graphics software allows you to draw and trace images with great care, and to revise them with great ease.  Such software allows for creativity and control over the look of your map, whether the map is simply describing a phenomenon or presenting an analysis of two or more data sets.  The main drawback to graphics software is that the product is still a static image.





The second kind of software is referred to as a geographical information system, or a GIS.  This type of software allows you to access sets of spatial data, usually quantitative in nature, and to display them in map form.  Indeed, you can combine data sets, you can create “what if” scenarios, and you can create predictive models based on your data.  A GIS allows you to create dynamic maps, which can be easily changed and updated because of the linkages between graphic representation and information.





The most commonly used GIS software was created by Environmental Systems Research Institute (ESRI).  Until recently this common software was Arc/Info, a command line driven program that is not easy, at best to master, and ArcView a GUI interface program that although easy to use, not nearly as powerful as Arc/Info.  Recently ESRI developed the ArcGIS program that has the power of Arc/Info and the ease of operation in ArcView 3.1.  Arc GIS is a combination of ArcView, Arc Editor, and ArcInfo.





This is not, however a course in learning computer software.  We will learn the GIS program in order to learn about many different aspects of cartography.  In order to make a map, one must understand methods of creating a base map.  ArcGIS comes with pre-installed data; later on in the semester we will look on the world-wide web for more data.  Since we have spatial data, we now need a base map.  A base map or outline map shows only the outline of the geographical region desired for the map.  A state, a nation, a watershed, a national park, a census tract, a land-use planning district, a county—all of which are geographical regions.  All have boundaries.





B.  Exercise





1.  For this lab, we will make a base map of the state that you are from.  The instructions are given for creating a map of someone living at West Point, however I want you to create a map of where you are from.  At a minimum include the state, counties in the state, major river and lakes, surrounding states, the capitol city and the city you are from (or the closest city available in the data provided).  You may create one map as instructed for familiarization, but only turn in a copy of your states map.  At the end of the assignment, is an example of a quick map I produced of New York yesterday afternoon.





First logon to the computer.


Create your own folder in your sections folder in the EV378 folder on GSL Cadets on 'Gsl_server' (G:).  Create a subfolder for this lab.


Click the Start button, programs and ArcGIS.  Once in the ArcGIS folder open both ArcMap and ArcCatalog.


Manage your screen so that you can see both ArcGIS and ArcMap windows.


Open C:\ESRI|ESRIDATA\USA


Click and drag the States shapefile (STATES.shp) from ArcCatalog into ArcMap.  This is known as adding a theme.
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Zoom into the state of New York using the zoom button � on the tools toolbar.


Once zoomed into New York select it using the Select Features button �on the tools toolbar, select New York.  After selecting New York the state should be highlighted.


Export the New York state selection by right clicking the STATES name in the table of contents portion of ArcMap.  Follow this by selecting Draw and Export Data…  An Export Data dialog box should appear.  In the dialogue choose Selected features in Export:, and place it in your directory using a desired name.
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Select yes you do want to add the exported data to the map as a layer.





Right click on states in the table of contents and select remove.  All that should be remaining is the state of New York.


Using the same method as outlined above, add places and select only New York city, and West Point; add counties, lakes and rivers.  Delete all of the above that do not apply to New York State.  Hint:  For selecting New York City and West Point, places in the table of contents, right click and select open attribute table.  In the attribute table find West Point and New York City.  Click on each and add separately using the export data.  Later we will change their icon appearance, therefore each must be accomplished separately.  Your New York should look similar to that below.
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2.  Now that we have created our initial map, we will want to change the appearance.  





Double click on the colored icon for each layer to change it symbol properties.  Note in the picture above that 3 layers are selected (checked) and 3 are not.  To unselect a layer, click in the box next to its name.  When unselected, the layer will not display.  Additionally the higher the layer is in the table of contents, the higher a priority it is.  If New York is placed above all of the others, the other layers would not be displayed.


To add labels to the display, right click on the layer name and select label features.


To change the label properties, double click on the layer name, select labels the symbol.  Change the symbol and color as you the designer sees fit.





Your display should now look similar to that below with your own design choices.  It is time to save your work.  In fact, it is always time to save your work, because computers eat files, folders, software, and cadets when you least expect them to.  Save your work early, save it often, and BACK IT UP with another disk.  





Now that we have created our base map, it is time to investigate displaying the map.
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Map Display





A good map should inform, reveal, clarify, or convince.  The elements for accomplishing these purposes include carefully prepared and symbolized data, a legend to explain the symbols, a descriptive title, projection information, and a source statement.  A north arrow and scale bar often help to orient the map reader.





Now that we have our basic display, we want to present our map.  The amount of space on which elements can be arranged may be anything from a letter-sized sheet of paper to a wall poster.  The orientation may be vertical (portrait) or horizontal (landscape).  Choosing the dimensions and the orientation of the map before you start makes the layout process easier








Click the View menu and click Layout View


Maximize the screen.


�On the Layout toolbar, click the Zoom Whole page button
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The virtual page is enlarged within the layout window.  At the moment, its orientation is portrait.


Click the File menu and click Page Setup.


In the Map Size frame of the Page Setup dialog, click Landscape.





All maps have titles, and many have subtitles as well.  A good title helps the reader understand what to look for in the map.





Click the insert menu and click Title.  A text box is added to the page.  The default title is the name of your ArcMap document.  Change the font to an appropriate title size in the Draw toolbar.  Before positioning the title, you will add a subtitle, e.g. West Point in Relation to New York City.


Click the insert menu and click Title.  A textbox is added to the page.  Change the font appropriately.  Drag the sub-title directly below the title.


Change the font color if you desire by double clicking the title, and select change symbol.


Align the titles to one another and the map by right clicking and selecting align.


Finally, insert a legend, scale bar, north arrow, and text stating your name class and section by using the Insert menu item.


Below is an example of what I expect.  When finished print the map in color and turn in on its due date
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