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LESSON 9

Data Management
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Combining Coverages

Appending 
Hollow Fills 
into a single 

coverage for a  
work project

Sometimes, it may be necessary to combine coverages for a work project.  The data 
may not exist together because of the way it was originally created or the way it is 
stored on your GIS server.  You may need to append the separate coverages together 
into a single coverage in order to do overlays or geospatial analysis.  In ArcToolbox, 
the Append Wizard can be found under the Aggregate tool set.  The Append 
operation combines entire data sets.
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Using the Append 
Wizard in ArcToolbox
to Combine Coverages

1

The Append Wizard can combine up to 500 coverages into a single coverage.  
However, feature attribute tables must contain matching items and definitions.

Note:  If the items do not match but you want to combine the data sets, it may be 
more appropriate to use Union.
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Using the Append Wizard in ArcToolbox
3

4 5

2

Make the appropriate choices, depending on the nature of the data set, and click Next 
to perform the Append.
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Generalization

Dissolving Spatial Data by Its Attributes

Simplifying Polygons

Simplifying Lines

Sometimes, it is desirable to reduce the amount of detail in a coverage because it is 
not necessary.  It may be that the level of analysis to be performed on a data set does 
not require the detail already present, or perhaps reducing detail preserves the 
essential information and saves storage space on the GIS server. Because most all 
operations in ArcInfo proceed linearly, data sets of large physical size take longer to 
initially display, refresh, edit, and analyze.  Three tools are discussed here which 
helps eliminate unnecessary detail from data sets.
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Dissolving Features by Their Attributes
Input HUC 12 Boundaries Labeled 

with HUC 10 Numbers

Using a HUC 12 boundary coverage 
to make a HUC 10 coverage

Output HUC 10 Boundaries Labeled 
with HUC 10 Numbers

Dissolve is used to simplify data by combining adjacent features within a feature 
class which have the same attribute value.  However, because of the way the 
Dissolve is performed, the output data set will contain only a single user-added 
attribute value, the item used to perform the dissolve operation.  Usually, it is not 
desirable to perform a Dissolve on a permanent spatial data base because of the loss 
of attribute data.  Normally, the Dissolve is used on a temporary data set used in a 
work project.  Dissolve will work on either arc or polygon feature classes.
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Using the Dissolve Tool in ArcToolbox

The dissolve item of the input coverage is used to select the feature classes which 
will appear in the output coverage.  All feature classes having the same value within 
the dissolve item are combined.  The dissolve item can be a character data type.  
After pressing OK, the topologically correct output coverage is produced without 
further menus.
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Simplifying Polygons

Sediment Basins 
After Simplifying*

Sediment Basins 
Before Simplifying

* Basins less than the minimum size have been deleted

Simplifying polygons removes some of the details from the boundaries but preserves 
the essential size and shape.  Because this operation is commonly used to simplify 
building footprints, the name of the tool in ArcToolbox is Simplify Buildings.  
However, this tool is useful in surface mining applications to reduce unnecessary 
detail, decrease file size, and shorten the time required to perform an analysis if the 
data set is very large.



Intro to ArcGIS - ArcINFO 8.X Desktop for 
Mining & Reclamation

TIPS Training Programs 9

ArcInfo DeskTop  For Mining & Reclamation                     Lesson 9                                          9

Using the Simplify Buildings Tool in 
ArcToolbox

The Simplify Buildings tool works best for coverages where the polygons to be 
simplified are NOT contained within or share a common border with another 
polygon which also is to be simplified, such as a landuse coverage.  During 
processing the Simplify Building tool will issue a warning about the lack of a spatial 
index on the coverage if one is not present.  However, the tool will work without a 
spatial index.  The output coverage has to be built to restore topology.  After 
building the coverage, both polygon and region feature classes will be produced.  
The region subclass will be called “bldgsim”.
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Simplifying Lines
Haulroad Before Simplifying Haulroad After Simplifying

In this example, a haulroad approximately 2700 feet in length digitized as a single 
arc on both sides of the haul road with 226 vertices has been simplified using a weed 
tolerance of 10 feet to produce an arc for the haul road with only 31 vertices.  No 
essential detail of haul road size or shape has been lost, but the final coverage will 
draw faster, and analysis will be faster because there are less than 15 percent of the 
original coordinates to be calculated.
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Using the Simplify Lines 
Tool in ArcToolbox

Use caution in selecting the Weed tolerance and check the results in the output 
coverage.  Two methods of generalization are available in the tool.  The Remove 
Points option removes extraneous vertices in arcs.  The Remove Curve option uses 
shape recognition techniques to remove “insignificant” curves.  The output coverage 
has to be built to restore topology.
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Extracting Features

Erase

Split

Clip

Desktop ArcInfo can perform boundary operations on geo-spatial data sets.  Here, 
three methods are illustrated.  These include Clip, Erase, and Split.  During these 
types of operations, the input coverage feature classes can be points, arcs, or 
polygons.  However, all of these operations are performed by use of a boundary 
coverage which acts as a “cookie-cutter.”  The output coverage data set has the same 
type of feature classes as the input coverage, and all items in the input coverage 
attribute table are found in the attribute table of the output coverage.  Topology is 
built for the output coverage.

Note:  These operations are grouped under the name “Extract” in ArcToolbox which 
also includes the Extract Wizard.  The Extract wizard uses a query of the attribute 
values to extract feature classes from a coverage for an output data set.
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ClipInput Stream Coverage 
of Coal Field

Clip Coverage 
Watershed Boundary

Output Study Area Coverage

The boundary coverage used to perform the Clip operation on the input coverage is 
known as the “clip coverage” and must be a polygon coverage.  Only the feature 
classes of the input coverage contained within the clipping area of the clip coverage 
will be contained in the output coverage.
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Using the Clip Tool 
in ArcToolbox

Use caution in selecting the Fuzzy tolerance and check the results in the output 
coverage.  Topology is built for the output coverage.
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EraseInput Wetlands 
Coverage of Coal Field

Erase Coverage of 
County Boundary

Output Wetlands Coverage

During an Erase operation, the polygons of the erase coverage define the erasing 
area.  All input feature classes are removed from the erasing area in the output 
coverage.  The output coverage only contains the feature classes that were NOT in 
the erasing area.  An Erase operation is the converse of a Clip operation.

In this example, a wetlands coverage for a county in the coal field has been revised 
by the U. S. Fish and Wildlife Service.  The state coal mining regulatory agency 
must now update its coal field coverage of wetlands to have the latest information.  
The Erase operation is performed on the wetlands coverage of the entire coal field 
using the county boundary to remove the outdated features.  The revised wetlands 
coverage for the county will be added back to the wetlands coverage of the entire 
coal field.
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Using the Erase Tool 
in ArcToolbox

Topology is automatically built for the output coverage.
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Split
Input Land Use 

Coverage of Coal Field
Split Coverage of Coal 

Field Quadrangles

Two Output 
Coverages of Land 
Use for Study Area

The Split operation is like a multiple clip operation.
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Using the Split Tool 
in ArcToolbox

Split uses unique identifying numeric values from the split item of the split coverage 
to produce separate output coverages.  In ArcInfo Desktop 8.1, the split item MUST 
have a numeric value (but the split item does not have to be a numeric data type) in 
the polygon attribute table of the split coverage.  The output coverages are 
topologically correct.
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Joining Attribute and Spatial Data
INFO Table of Permit Information

Permit Boundary Region Coverage Attribute Table
Link by 

Key 
Fields

It may be simpler to edit, manage, and maintain large amounts of attribute data in a 
separate database than to store it in the attribute table of the data set.  The related 
attribute data may change faster than the spatial data.  In addition, it can be viewed, 
queried, and maintained by non GIS personnel using other software applications if it 
is contained outside a spatial data set.  Also, it takes longer to perform spatial 
operations on data sets with large amounts of attribute data attached in the attribute 
tables.

To establish a relationship between the two tables, a key is used.  This key contains 
values which the two tables share.
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Two Methods Can Be Used To Link 
Attribute and Spatial Data:

Relationship Classes    (linked data appears in a separate table)

Data Joins    (all data appears in one table)

Note:  In ArcGIS 8.1, these 
two methods are used to 

specify the viewing option 
rather than the storage 

method of the linked data.

Coverages can be linked to tables through Relationship Classes (only in ArcInfo or 
ArcEditor, not ArcView) using ArcCatalog, or Data Joins using ArcMap.  The linked 
data can be used to graphically query the features in the map view.

Relationship classes contain the relationship criteria by which two tables are linked 
together.  The data within the tables are not physically merged together in a single 
table but are maintained separately.  The related data is viewed in ArcMap as a 
separate table.

Data joins allow a copy of the linked data to appear as if it were physically joined to 
the attribute data of the spatial data set.  The joined data is viewed in ArcMap as part 
of the feature attribute table.  In ArcGIS 8.1, unlike an ArcInfo Workstation join, the 
joined data is not physically stored with the feature attribute table.  If a permanent 
joining of data is desired, the data set must be exported entirely to a new data set.

Currently, ESRI recommends to join two tables when the data in the tables has a 
one-to-one or a many-to-one relationship (going from the spatial data to the attribute 
data) and to relate two tables when the data in the tables has a one-to-many or many-
to-many relationship.
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Some Relationship Class Properties

Type of Relationship – Simple or Composite

Cardinality ( 1-1, 1-M, M–1, M-N)

Origin & Destination Feature Classes and Tables

Primary and Foreign Keys

Name of the Relationship Class

To establish a meaningful Relationship Class between data sets, careful 
consideration of the manner in which the data is to be used and a good understanding 
of the nature of the data are essential.

Two types of relationship classes exist: simple and composite.  In simple 
relationships, each data set exists independently of the actions performed on the 
other data set.  In composite relationships, a change in one data set affects the related 
data, too.  Simple relationships can have all four types of cardinality.  Composite 
relationships always have 1 – M cardinality.

As an example, a relationship class could be established between a point coverage of 
stream sampling locations and a separate table of the water quality analyses observed 
over many years at each sample site.  If the type of relationship was simple, deleting 
a sampling location in the point coverage would not affect the associated water 
quality records, allowing them to be preserved for historical purposes.  But if the 
type of relationship was composite, deleting the sampling location also deletes the 
associated water quality records in the related table.
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Creating a Coverage Relationship 
Class Using ArcCatalog

Select the appropriate 
workspace

In the ArcCatalog tree, click on the workspace which contains both the coverage and 
the tabular data.  In ArcInfo Desktop 8.1, the coverage MUST be located within this 
workspace, and the database to be related to the coverage MUST be an INFO table 
contained within this same workspace.  The relationship class will be created as a 
record in an INFO file located within this workspace at the completion of this 
process.  Click on File, New, and Coverage Relationship Class to start the wizard.

Note:  In ArcInfo Desktop 8.1, the Coverage Relationship Class wizard will not 
recognize a dBase table.
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Using the Relationship Class 
Wizard in ArcCatalog

1

In this example, the relationship class allpermit_iudata is being created to identify 
the relationships between the origin feature class (the permit region subclass of the 
allpermits coverage) and the destination table called IU (an INFO file containing 
relevant tabular data about the Inspectable Units).  In most instances, the feature 
class attribute table will be the origin and the related descriptive data will be the 
destination table.
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2 3

For simple relationships, the message direction must be none.
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Using the Relationship Class 
Wizard in ArcCatalog

4 5

Because there is only one record within the origin feature class which will match 
more than one record in the destination table, the cardinality for the relationship 
class is a one-to-many relationship.  If  there are many features in the coverage 
which match a single record in the external table, the cardinality is a many-to-one 
relationship.  In practice, this is handled the same as a one-to-one relationship.

Select the primary and foreign keys to be used to establish the relationship between 
the origin feature class and the destination table.  The two keys must be defined in 
the same way (share the same data type) and contain common values.
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Using the Relationship Class 
Wizard in ArcCatalog

6

Review the summary.  Click back to go back and make changes, if necessary.
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Viewing Coverage Relationship 
Class Properties

As Stored in INFO

Properties of Relationship Class

The relationship class has been created and can be seen listed in the Catalog Tree of 
ArcCatalog and under the Contents tab.  In ArcInfo 8.1, the relationship class is 
stored as a record in the INFO file GDB_RELCLASSES (Geodatabase Relationship 
Classes) created within the INFO directory of the workspace in which both the 
coverage data set and the INFO table are located.  Information contained within the 
relationship class can be viewed in INFO.  To determine what relationship classes 
have been established for a feature class or INFO table, open its Properties dialog 
box in ArcCatalog and click on the Relationships tab.
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Joining Attribute 
Data to a Coverage 

Using ArcMap

In ArcInfo Desktop 8.1, attribute data from an external table can be physically joined 
to the spatial data in a coverage.  In the ArcMap Table of Contents, right click on the 
coverage feature class to be used as the source spatial data and click Joins and 
Relates > Join.  Determine whether to join by attributes or spatially.  Select the field 
in the coverage which will serve as the primary key.  Then select the INFO or 
dBASE table from which the attribute data will be taken and the foreign key of the 
data table which contains the values to be matched.  Click OK.  The feature attribute 
table of the coverage can be viewed in ArcMap with data from both sources.
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Editing Tabular Data in a 
Feature Attribute Table 

(FAT)
Adding, Altering, and Deleting Items From 

a FAT Using ArcCatalog

Adding Records, Values, and Calculations 
to a FAT Using ArcMap
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Adding, Altering, and Deleting Items 
From a FAT Using ArcCatalog

Changes affecting items of a feature attribute table are made by right-clicking on the 
table in ArcCatalog, selecting Properties, and the Items tab of the Coverage Feature 
Class Properties dialog box.

Note:  ArcCatalog supports adding, altering, and deleting items of both dBASE and 
INFO tables.
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Managing Items in a FAT Using ArcCatalog

ArcCatalog can be used to add, alter, and delete items from a feature attribute table.

To add an item to a table, click on the Items tab and select an item in the list.  Click 
on Add to add a new item after the one selected.  On the Add Item dialog box, enter 
the Name of the item to be created and its define its properties with appropriate 
values.  Clicking in some of the value boxes will reveal a choice for selection using 
dropdown arrows.  Click OK and Apply and the item will be added to the table.

To delete an item, select the item in the table and click Delete, Apply, and OK to 
save the changes.

To alter the definition of an item, including its name, select it in the list and click 
Edit.  The Edit Item dialog box will appear to allow changes to be made to the item.  
Make the appropriate changes, click OK, Apply, and OK.
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Managing Records in a FAT Using ArcMap

ArcMap can be used to change values and make calculations of records of user-
defined items in a coverage feature attribute table.

To edit a feature attribute table click on the Editor Toolbar button, click the Editor 
button, and click Start Editing.  Right click on the feature attribute table in the 
ArcMap Table of Contents and select Open Attribute Table.

Changes may not be made to items maintained by ArcInfo (such as area, perimeter, 
and <cover>#).  To delete a record in the table, either graphically select the feature 
or select it from the table view and hit the delete key.  To add records to a FAT, add 
the feature graphically in the map view.  Then add values to the new record in the 
feature attribute table.

Note:  In ArcInfo Desktop 8.1, ArcMap supports editing of dBASE and INFO files.
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Changing Record Values of a FAT

To change a cell value, click the appropriate cell.  Type the value and press enter.  
Click Save Edits on the Editor button to save your changes.
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Selecting Records in a FAT by Query

To select a single record, click on the selection bar to the left of the FID.  To select 
multiple records, hold down the control key and either click the individual selection 
bars or drag the cursor across a range of selection bars.

A query can also be used to select many records for calculations.  To use a query, 
click on Options at the bottom of the table, and choose Select by Attribute.  In the 
Select by Attribute dialog box, build the query and click OK.
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Selecting Records by Query and 
Calculating Values in a FAT

To make simple calculations of an item, click on the field heading of the item.  Click 
the selection bar of the record for which you want to make calculations. After 
records are selected, again right click on the field heading of the item and select 
Calculate Values.  If Calculate Values is grayed out, go to the Editor button and 
select Start Editing.  Use the Field Calculator to build a calculation statement by 
clicking on the appropriate choices of operands.

A query can be used to calculate values of only selected records.  First, click the field 
heading of the item to be calculated.  Click Options, Select By Attribute, build the 
query, and click OK.  Right click again on the field heading of the item to be 
calculated and select Calculate Values.
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Selecting Records 
by Query and 

Calculating Values 
in a FAT

To make simple calculations of an item, click on the field heading of the item.  Click 
the selection bar of the record for which you want to make calculations. After 
records are selected, again right click on the field heading of the item and select 
Calculate Values.  If Calculate Values is grayed out, go to the Editor button and 
select Start Editing.  Use the Field Calculator to build a calculation statement by 
clicking on the appropriate choices of operands and click OK.  Save your edits.

A query can be used to calculate values of only selected records.  First, click the field 
heading of the item to be calculated.  Click Options, Select By Attribute, build the 
query, and click OK.  Right click again on the field heading of the item to be 
calculated and select Calculate Values.  Build the calculation statement using the 
appropriate choices of operands, and click OK.  Save.
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Exercise 9

Data Management
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Break Time


