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What Is Topology?

» Mathematical way to model feature types, that
share geometry

— [Features are the GIS representations of real world
objects

o Set of spatial relationships
— Adjacency (polygons)
— Connectivity (lines)

— Containment (points, lines, & polygons: in ether
polygons)



What Is Topology

* How tormodel spatial relationships

— Parcels cannot
OVerlap one another =

— | ot lines must cover:
the boundary of lot
polygons

— Parcel lines, cannot
nave dangles
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" Building Footprints

" LotLines

" Lots

Parcels

Imagery
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Requirements of Topology

o [Define how! features and feature classes share
geometry.

» Create features from, unstructured geometnry

» Edit features that share geometry and support the
management ol topologicall constraints
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Understanding How It WWorks
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How Does It Work?

» \ery little infermation Is written: into the
geodatabase

— Jlopology has properties that are stored In
geodatabase

* JTopologic relationships are determined and
maintained in the edit environment (“on the

fly”)
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Geodatabase Topology

* A collection of feature classes in a container
called a feature dataset

— Flexible data model — multiple polygoen, line, and/or
point feature classes /ni the same. reature dataset

— All feature classes are simple features classes —
lines are like routes; polygons are like regions

— Feature geometny Is always explicit - data Is always
usable

» Flexible set ol integrity rules
— You set up the rules yourwant

* YOU “deline" topology.
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[How: Do) You Create Tropology?

» Define properties in the Geodatabase
— Cluster tolerance
— \Which feature classes participate
— Relative ranks for each feature class
— Rules
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Defining A Topology

ArcCatalog — New Topology Wizard:

6 steps
1. Name the topology.
Apply a cluster tolerance
Select participating| feature classes
Set coordinate accuracy ranks
. Apply integrity rules
. Validate the topology:

© O B W N
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Defining Topology

New Topology

J TO pOIOQy Wiza rd in This wizard will help you build 3 new

topology.

ArCCataIOg Atopology allows youto model the

integrated behavior of different data
types.

Some examples include modeling
adjacentland parcels or soil polygons,
coastline and country boundaries, a
roads network, road and bus routes,
and nested geography (census

MNew Topology

Rule Description

Specify the rules for the topology: DUl

Feature Class | Rule ZMELE Rule Description
of

Lot_Lines i M ar Wl by at D&

Lots

Lot_Lines

Buildings

Civic_Bldgs Must Be
Boundary Must |

¥ Shows Erars



5205r’0\‘ol«y SuSTa]r\]ni oUr world

Cluster Tolerance

* Range iniwhich all vertices and boundaries are
considered identical or coincident

* Default / mmmimum is based on the precision of the feature
dataset
— Applied during the nitial validate process

— [Features will'never moyve again (unless new: features;are added
that fall within the cluster telerance of other features)
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Feature Class Participation

» Define which feature classes participate in the
lopology

« Can have multiple points, lines, and polygons

TaxParcel
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Coordinate Accuracy Ranks

* Define how: vertices move during validate
lopology

— Ranks defined at feature class, level
— By feature class

— Higher the rank, the less probability that the feature
may move




5205r’0\‘ol«y SuSTa]r\]ni oUr world

Rules

» [Define spatial relationships between features
within a feature class or features between feature

classes

* Rules do not guarantee the topoloegy willinever be
violated
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Topology Validation

» Delining|the properties of the topology dees not validate the
feature geometry and rules

* Entire dataset is considered “Dirty” when topology: is first
created

» [ast step in wizard s te validate the topology.
— operation| te snap features together and test for rule vielation
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Dirty Areas

« Represent areas where spatial integrity of the
lopology has not been validated

— \ertices are not snapped within' cluster tolerance
— Rules have not been testea

» Dirty areas may contain existing or undiscovered
errors Inside the topology.

* Dirty areas are allowed to persist in the database



* An area in the
lopology: that
nas been
changed and
not yet
validated.

s Can be

symbolized just

ike any ether
layerin the
map
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Dirty Areas

|/
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What “Validate” Does

* Snaps vertices within cluster tolerance
— Accounts for rank

— Adds vertices where features intersect and
there isn't already’ a vertex

» Rules are verified with the features
— \/iolations are denoted as errors
— Errors are stored as a property of the topology
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What “Validate” Does Cont.

Dirty areas are created anytime feature geometry
has been modified

Can validate topolegy In ArcViap on dirty areas
Allow users to define own workflow

Topology can have one of three states:
— Not validatea

— \/alidated with errors

— Validated without errors
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Errors and Exceptions

* Occur where rules are vielated! in dirty areas during
a validate topology.

* Errors are persisted and stored in the database
» Can be viewed in an error sheet or displayed

®_Untitled - ArcMap - ArcInfo
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Editing Errors in a Topology

Errors cannot just be deleted

* You have three options:

—|_eave the error In the database
—FEiIx the error

—Mark It as an exception

* E£.9. The rule applies everywhere except here

—Eror management based on Work flow
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Editing Features in a Topology
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Shared Geometry

» Shared geometry consists of features, or part of
features that are coincident (share the same space)

*_Untitled - ArcMap - ArcInfo

Ex. This shared
edge consists of
the edges of two

polygons
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Shared Geometry

» Topology edit tool is used to determine, or “discover " the

features that share geometny

» Features that share geometry all become part ofi the edit
— User can controliwhich features will' be updated

@
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Ex. User can use the
edit tools to reshape
the existing boundary
of these two parcels
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Shared Geometry

The boundary between the two parcels has been changed.

% _Untitled - ArcMap - ArcInfo

= £F Layers
Bl W Land_Rec_Topalo
rars

Line Errors

Paink Errors
]
Dirky Areas
E ¥ Pare;
= II rf er vall

EIFHF EL
CIROW

Note that the two
polygons that have
been modified are
now “dirty .
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Editing Shared Geometries

 Jlopolegical Editing Tooels
— Fix llopology lleol
— Errer Inspector

— \/alidate selected dirty areas, portions ofi aidirty areas, OR the
entire topology

— Construct polygoens;friom lines
 ArcViap (with' orr witheut a tepoelegy)
» ArcCataleg

— Show Shared Features Dialog

— |ntegrated layersicommand
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Summary

* ArcGIS topology: stores: little information in the
GeoDatabase

— Participating| feature classes, cluster tolerance, relative
ranks, andl rules

— Dirty areas, errors, and exceptions

» Shared geometries are discovered on the fly during
the manipulation of the topology.

— Between features and/or between features in different
feature classes
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Advantages of Geodatabase
Topology

» Better data modeling of real world features
— Simple data model
— Inside a DBMS (pGDB or multi-=user)
— Data Is always usable
* YOU “define” topology.
— Greater range of integrity rules to apply

— More flexibility’ - multiple poelygen and point
and line feature classes can participate in a
Tlopology
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Advantages ofi Geodatabase
Topology

Improved data integrity

Tlake advantage of ArcSIDE and multi-user
editing environment

Extremely large continuous data layers storead
In a single database

Can establishi topolegy In any: data model
Excellent editing tools
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Questions?
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Migrating Coverages to the
Geodatabase

o Start with the coverage model

— You already know: what feature classes
represent what

— |- you have converted. irom, coverages to
Shapeliles, youve already done this!

 Choose the feature classes that have
spatial relationships

* Apply integrity rules you want

L
‘e
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Migrating Coverages to
Geodatabase

Coverage(s) Geodatabase

Eﬁ' parcels

arc
- label

o |"_-,-" gan

SDUTCELES E'G by T miclb
-5 LandSurvey
Lots & Boundari
""" LandSurvey Topo
Parcels L ate

=) region lots

~[E region parcels

- tic PLSS Corners

EI'E:_}' plss

PLSS Quarter

v PLSS Section

PLSS Township

&= region township Boundaries hold COGO information
23] fic Coverage parcel polygons only existed to support regions
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Coverage Topology

* A collection of feature classes in a container
called a coverage

— Fixed data model: 1 polygon, 1 arc, 1 noede feature
class

' Regions, and Routes feature classes arne based on core
feature classes

— Fixed set of integrity rules
o |_abel points must be covered by polygens
' Polygon beundarnies must be covered by arcs
* Arcs must close to form polygons
* Polygonsi cannot overlap (enly regions can)

— Build and Clean create topology

» Arclnfo “defined” Topology
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Coverage Model vs GDB Model

o Similarities
— Both are collection of feature classes

— Both offer the abllity to share geometry.
(through the use of different approaches

— Both employ an evaluation process
(clean/validate) with integrity rules/flags for
maintaining topoelogy.
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- Comparing Coverage and GDE Topology

» Coverages
— Jlopoloegical relationships are stored injthe database
— Fixed set of topology: rules
— Needed topology: to use polygons

— Errors needed to be resoelved before topology: construction
* N6 geod way to locate errors
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& Comparing| Coverage and GDB Topology.

o Geodatabase

— Stores little in the database (discovered relationships on-
the-fly)

— You| define the topolegy: rules
— Polygon features exist without topology

— Errors can exist in topology
* Nice tools forlocating and fixing errors
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- Coverage Model vs GDB Model

» Coverages

— Used composite feature classes (regions/routes) tormodel multiple
feature classes that share geometry,

— Required toymaintain atemic polygons (for regions)
— Jopologicalirules are handwired and unaveidanle

* GDB

— [Do not use composite feature classes (each sub class would be a
standalone feature class

— [Donot need tor maintain atomic feature classes
— [Define rules you want te enforce

* Jlopolegical relationships are still supported and
maintained, they just aren’t storedi in a table you can see



