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Spreadsheets and Databases 

Spreadsheets 
– Can have more than one type of in each column 
– Best used for generating graphs and summaries 

Databases 
– Limited to one type of data in each field 
– Multiple tables in a database can be related on a 

common field and changes in one will be reflected in the 
others 



GIS Attribute Tables: 
 

•  Fundamental to the strength of GIS 
– More accurately viewed as part of a larger database 
– Database structure is critical to the success of analyses 

•  Tables can be  
– Tied to features by spatial location 
– Tied to other tables by a common field 



ArcGIS Attribute Tables: 
 

•  dBase (*.dbf) format 
•  Full database: Fields can only have one type of data 

(integer, text, double, etc) 
•  Used for attribute tables in shapefiles 
•  Also, standalone tables in a geo-database 



One potential problem: 
 

•  ArcGIS works best with DBF tables 
•  Microsoft removed the capability to save in DBF with Office 

2007 
•  Solutions: 

–  ArcGIS 9+ can read Excel files, though not perfectly 
–  Use the free OpenOffice or LibreOffice which retain the ability to 

use DBF files 



Field Types 

•  Shapefile attribute tables 
– Numbers (Short integers, long integers, double, float) 
– Text 
– Date 

•  GeoDatabases can also use 
– Boolean: True / False 
– Blob: Binary large object 

•  Can be almost anything:  a picture, Microsoft Word file, etc 

 



Data Organization Example 

Tree 1 

Tree 5 Tree 3 

Tree 2 

Tree 6 
Tree 4 

Bird species observed 

Individual trees 



Horizontal: 

Tree Bird A Bird B Bird C Bird D Bird E 

1 2 0 14 3 35 

2 0 0 1 0 2 

3 12 0 0 4 1 

4 0 4 0 0 0 

5 22 1 13 8 12 

6 1 0 1 0 1 

Organization of data tables 
 



Vertical: 

Birds Tree 1 Tree 2 Tree 3 Tree 4 Tree 5 Tree 6 

A 2 1 12 0 22 1 

B 0 0 0 4 1 0 

C 14 1 0 0 13 1 

D 3 0 4 0 8 0 

E 22 2 1 0 12 1 

Organization of data tables 
 



Relationships between data tables 



ID 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

ID Bird A Bird B Bird C Bird D Bird E Bird F 
1 1 2 3 0 1 0 
2 0 0 0 2 2 0 
3 0 0 0 2 2 1 
4 1 0 0 2 2 1 
5 0 0 1 2 0 1 
6 0 0 1 2 2 1 
7 0 0 0 2 3 4 
8 1 2 0 0 5 3 
9 0 1 0 2 0 0 

10 0 0 0 0 0 1 
11 0 1 2 4 0 0 

One-to-One Relationship (Join) 
 

•  Each record in the first corresponds to one record in the second 
–  Not necessary for all records to have a value. 

•  Best used to keep databases reasonably small and compact. 
–  Otherwise can permanently add the data to the new table 



•  Here, there may be multiple records in the second table for each one in the first 

•  These can be used to develop multiple branching databases, which is much the 
way we tend to think. 

One-to-Many Relationship 
(Relate) 



Relationships in ArcGIS 
 

•  The spatial information (points, polylines, polygons) is 
the starting point. 
–  Its attribute table is used as the first table 

•  A join (one-to-one relationship) will add data from 
another table. 

•  A relate (one-to-many) will allow interactive querying 
between two tables 

•  Can also join the tables of two shapefiles based on 
spatial location 



Joins in ArcGIS 
 
•  Appends data from another 

table to the shapefile 
attribute table 

•  Uses a one-to-one 
relationship 

•  Useful if you have multiple 
sets of information that you 
want to add to your point, 
line or polygon shapefile, 
without making the built-in 
database cumbersome. 



A county shapefile with an 
numeric ID but no other data 

A dbf table with the IDs and their 
corresponding names 

Joining two tables: Example 
 



After joining the tables, the names are now part of the shapefile 
attribute table. 

Joining two tables: Example 
 



Relates in ArcGIS 
 
•  Does not append any data to 

the shapefile attribute table 
•  Instead, enables selecting 

features in in the shapefile 
using the attached database 
and vise-versa 

•  Used in one-to-many 
relationships. 

•  Limited utility because you 
no data are added to the 
attribute table 



A county shapefile with 
an ID field for each 
county but no other data 

A table of census data 
with many entries for 
each county, but no 
spatial data 

Relating two tables: Example 
 



If the two tables are related on a 
common field, here the county ID, 
then a selection in one can be used 
to select all the entries with the same 
value in the other 

Relating two tables: Example 
 



Calculating New Fields 
 
•  A strength of databases and 

spreadsheets is the ability to 
use the data to calculate new 
fields. 

•  In ordinary databases it is 
possible to use data from 
multiple tables in these 
calculations 

•  In ArcGIS this is only 
possible if they are already 
joined 



Creating summary tables 
 

•  Summarizes a table based 
on a particular field 

•  Can be minimum, 
maximum, mean, total, etc. 

•  Sometimes useful for 
creating a one-to-one 
relationship from a one-to-
many relationship 



A county shapefile with 
an ID field for each 
county but no other data 

A table of census data 
with many entries for 
each county, but no 
spatial data 

Creating summary tables: Example 
 



The census data table can be 
summarized by county for the 
population field 

This yields a new table with the 
mean and total population for each 
county 

Creating summary tables: Example 
 



The new summary table can then be joined to the shapefile by the 
county field.  This adds the population data to the attribute table. 

Creating summary tables: Example 
 



Geodatabases 
 

•  A linked group of spatial datasets (raster and vector) plus 
other tables stored in a single file (mdb or gdb format) 

•  ArcGIS has two main forms: 
–  Personal: The older Microsoft Access (*.mdb) format 
–  File: ESRI's new geodatabase format (*.gdb) 
–  Multi-user: Designed to have many people concurrently editing 

it. 
•  Historically, used more in large business applications where 

many people are working with the same GIS over a network. 
•  But, ArcGIS is promoting this format heavily and may require 

its use in future versions 



Geodatabases 

•  Advantages: 
–  Everything stored in the same location: easy to backup 
–  All data are set to the same spatial projection 
–  Permanent relationships (joins / relates) between attribute tables 
–  Advanced rules for attribute data 
–  Automatic updating of geometric fields (area, length etc.) 
–  Additional geometry types 
–  Allows pictures 
–  Allows temporal plotting 

•  Disadvantages: 
–  If your database becomes corrupted, you lose all your data. 
–  Often permissions errors make things difficult 
–  For the average GIS user, it is often overkill 


