
Preliminaries:
-- vector, raster, shapefiles, feature classes



Mapping Tabular Data



Problem:  The available 
data is somehow not in 
the right form to create 
the map you want.

Too much 
irrelevant data?

Data is not spatial?
     -- has coordinates?
     -- has addresses?
     -- has neither, but . . . . 

Spatial data is on the wrong spatial units or you 
need to combine two spatial datasets?



Data Prep
Techniques

Too much 
irrelevant data?

Data table is not spatial?
     -- has coordinates?
     -- has addresses?
     -- has neither, but . . . . 

query or “select”  
a subset of the 
data

geocoding
plot XY coordinates

“ join”  data table to a matching shapefile

“spatial join”  two GIS layers based on location

Spatial data is on the wrong spatial units or you 
need to combine two spatial datasets?



GIS Data Queries



Why subset?  . . . .  Your answer will help decide on a method.

• Geographic extent is greater than needed for a small study area.
• Highlight a subregion for cartographic purposes.
• Perform analysis on a subregion.

       Use simple point and click select. 

       Shift-click allows you to draw a box and 
select its contents.  Control-click lets you choose
several separated features.  

      



Records (each corresponds to a feature)
fields (attributes)

field values

how many selected records

Records can be sorted according to the values in a field.  

Point and click Select also works in the attribute table.



• Subset based on attributes instead of physical location.
• limit to certain years
• limit to certain populations
• include or remove features with certain characteristics
• eliminate bad values 

• Subset based on a combination of attributes.

       Use “Select by Attribute”   in the Map Ribbon.



Compose an expression.

list
of 
field
names

list
of 
relations

list
of 
possible
values

We can have 
more 
than one 
condition joined 
by logical
operators like 
AND and OR.

For example, this combination will 
find all the records where neither a 
payment nor a key is required.



Select by Attribute screened out any bathrooms that required a 
key or payment.

You can easily clear selected features.

If a selection is active, tools will only run on the selected features.



Data selection is ephemeral.

While the selection is active, 
tools run on the layer will 
only operate on the selected 
features.

To make several different 
selections or to set a 
symbology for a selection, 
you can “create layer from 
selected features”  by 
Right-Click > Selection > 
Make Layer from Selected 
Features.

To keep a permanent copy of 
the selected subset for re-
use, export it as a shapefile 
by Right-Click > Data > 
Export Features.



Mapping Nonspatial Data



Some interesting data are not available as GIS shapefiles or feature classes.  The most common format is .csv – a simple 
text list with values separated by commas.  If the file has fields for latitude and longitude (or X and Y coordinates),
we can map the records as points.

Decide whether the coordinates are lat/lon
or something else.  Lat/lon values are between 
-180 and 180.  Large numbers indicate meters or feet.



A permanent feature class is saved in 
your project geodatabase.



What if there are no latitudes and longitudes given? Or if we don’t want the information as points?

 IF we have a geographic layer (vector)

AND

 IF the values in some field from 
the non-spatial table exactly match 
values from a field in the attribute 
table for the geographic layer

 THEN we can “ join”  the two tables. 



The other table gets chopped apart and matched to 
the target layer.  

This is the right-hand table, called the join layer.

When joining data, one table stays intact.  

This is the left-hand table, called the target layer.

After the join, records from the target layer get extra columns containing the relevant information from the join table. 



The fields 
that match 
exactly  
are called 
the join 
key.



New fields from joined table, 
nulls where there was no match.

Joined tables are ephemeral, and joins are easy to remove.  If you will need to use the joined layer a lot, be sure to export.



Spatial Joins



Sometimes it can be helpful to join two spatial layers together, based on the spatial locations of their features.

For example, it might be useful to know which town each school is in and what is the case rate in that town. 
Or, we might want to know which town have covid cases in their schools and how many.



The right-click Joins & Relates menu has a link to the Spatial Join tool.  

Be careful to start the join with what you hope to be the right-hand layer.   In 
other words, if you hope to end with polygons, begin with the polygons 
(towns).  But if instead, you hope to end with points, begin with the points 
(schools). 

This run of the Spatial Join tool will result in 
points whose attributes contain some 
information about towns.

The Join can be one-to-one because each 
school is only in one town.



This run of the Spatial Join tool will result in 
polygons whose attributes contain some 
information about schools.

The Join can be one-to-many because there 
are many schools for each town  . . . . 

But it will result in many copies of each 
town, as many copies as there are schools in 
it.



This run of the Spatial Join tool will also 
result in polygons whose attributes contain 
some information about schools.

If we choose a one-to-one join, we have to 
decide how to summarize information from 
multiple schools to each town by setting a 
Merge Rule.
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