 “We Go Together”: Topology and Geodatabase (Borderlines!)

This lab will focus on the topology and spatial relationships of your data. Because defining and fixing topology can be a bit cumbersome in Arc, the data for this lab will be given to you. These data are real world examples of topology problems. The data you will be working with are the border between Minnesota and Ontario. The Minnesota shapefile came from http://www.census.gov/geo/www/cob/cbf_tracts.html and the Ontario shapefile came from http://www.elections.on.ca/en-CA/Tools/ElectoralDistricts/Shapefile.htm.

Goals:
Creation of Geodatabases
Defining and running topology rules in a Geodatabase
Fixing Topology
_________________________________________________________

1. Geodatabase

A Geodatabase is a database used to store geospatial data, attributes, and their relationships to each other. It is quite effective for managing large datasets. You will lean more about these next week, but for this lab we are creating a Geodatabase solely to do topology. 

1.1 Setting up your Geodatabase “can”
a. Open ArcCatalog.
b. Navigate to your workspace.
c. Create a new personal Geodatabase (Right clickNewFile Geodatabase).
[image: ]
d. Title it MN_ONT_Topology.
e. Within your Geodatabase, create a new featured dataset (Right click feature dataset icon NewFeature Dataset).  Feature datasets are for a specific area and all have the same spatial reference.
f. Call it MN_ONT. Click Next.
h.	Select the datum/projection to be used for your database. Make this WGS84 UTM 15 North.
i.	Click Next twice to accept the vertical datum and other tolerance defaults (we will set these later).
j.	You should now have an icon that looks like this in your Geodatabase:

[image: ]

k.	Now it’s time to add your shapefiles to the feature dataset. (Right click MN_ONT ImportFeature Class (multiple)…).
l.	Add both shapefiles provided to you in the zipped folder labeled “MN_ONT_Shapefiles.zip” to the Feature class.

	Question 1: Check the coordinate reference systems of these files before you place them in the Geodatabase and then once again after you place them in the Geodatabase. What happened? 
 
m.	When finished, you should be able to see your can, feature dataset and your feature classes (your shapefiles). 
[image: ]
n.	You can add your feature classes to ArcMap and view the data just as you would without a Geodatabase.

2 Topology

Topology is the spatial relationships between geographic features and is fundamental in ensuring data quality. It allows areas to share boundaries, lines to share endpoints, etc. To work, all datasets need to be in the same spatial reference (hence why your Geodatabase automatically reprojected them).

2.1 Exploring Topology

a. Open ArcMap
b. Load the two feature classes into a new map
c. Using the “Add Data” drop-down arrow (black cross on yellow background), select Add Basemap, and click on “Imagery”.
d. Zoom into the border between Ontario and Minnesota.

Question 2: What do you see?

2.2 Border Accuracy: Overlap

We are about to setup topological rules within a Geodatabase.  This as some restrictions:

· You cannot create or edit topologies when ArcMap is open if it has contained the layers
· You cannot use ArcToolbox functions during an edit session (bad things happen)
· You cannot delete a Feature Class that is participating in a Topological Class
· Only one topology problem can be removed at a time

We will start with fixing the Overlaps along the border

a. Merge the Ontario.shp and the Minnesota.shp into one Shapefile layer (ArcToolboxData ManagementGeneralMerge). Call this MN_Ontario and save as a feature class in the same feature dataset. This will be the file we will use to fix the overlaps. 
b. [bookmark: _GoBack]Either close ArcMap or select “File -> New” to create a new data frame.
c. Open up ArcCatalog and navigate to inside your MN_ONT feature dataset.
d. Create a new topology (Right ClickNewTopology).

[image: ]

e. Click “Next” in the first dialog.
f. Name the topology “MN_ONT_Topology” and accept the tolerance default. Click “Next”.
g. Only select the MN_Ontario file to participate in the topology.
[image: ]

h. The next dialog allows you to rank the importance of each layer.  Click “Next” in this dialog to accept the defaults.
i. The next dialog allows you to select the rules of topology to enforce. Use the “Add Rule” Button to do so.
j. Again, we will first only be fixing the overlaps. Add the following rule: 

[image: ]

k. Click “Next” and “Finish” to create the Topology.
l. When asked if you’d like to validate the topology, click “Yes”.
m. You should now see a topology icon that has been added to your feature data set.

2.3 Fixing Topology Errors: Overlaps

Now we’ll start fixing the overlaps in the datasets.

a. In a new ArcMap document, load your topology file. 
b. Click “Yes” to add the features that participate in the topology.
c. You should see your composite feature class, with all the topological errors highlighted in red. Add a basemap for reference, and save your map as “Lab4_fix_overlaps”.
d. Create a new field (ex: OWNER) in the attributes table of your “MN_Ontario” shapefile. Make the type a short integer.
e. Start an editing session (EditorStart Editing).
f. Click on the Map Topology icon in the Topology tool bar[image: ] (you may need to add this tool bar – do the same that you’ve done in the past to add an additional tool bar).

[image: ]

g. In the dialog that appears, notice that most of the topology tools are only available if you use a “Geodatabase Topology”.  The “Map Topology” option is new in 10.1.

[image: ]




h. Select your fix topology tool [image: ]
i. Zoom in so that you can distinguish individual highlighted slivers
j. Right click on one of the selected overlaps and select “Create Feature…”.  Do this two or three times to familiarize yourself with the process. Stop editing and click “yes” to save your edits.  
k. Open the attribute table for MN_Ontario
l. Notice the first two polygons are the original shapefiles that we merged earlier. The remaining polygons are all the overlaps that we turned into features. Set all the new features to match the same value as the Minnesota polygon. i.e. Set Minnesota and the new features to one value (ex: 1) and the Ontario polygon to another (ex: 0) in the new field. You may need to re-open your editing session for this to work properly. The topology suite in ArcGIS 10 is a little finicky. Follow the boundary between Ontario and Minnesota until you’re finished (I recommend going from West to East). Once you have all of the records attributed with either a “1” or a “0”, move to the next step.

[image: ]

m. Make sure you clear the selection AND stop the editing session 
n. Then dissolve the layer based on this value. Those with the Minnesota value will be dissolved back into the Minnesota polygon (DataManagement  Generalization  Dissolve)
[image: ]

All the overlaps between Minnesota and Ontario should be merged into Minnesota.  Open the shapefile and see if this is true.

2.4 Fixing Topology Errors: Gaps 

We are going to repeat much of the process outlined above to fix the gaps between the borders.

a. Open ArcCatalog
b. Navigate back to your topology you created for the overlaps
c. Right click on MN_ONT_Topology Properties
d. Add the MN_Ontario_Overlap layer to the “Feature Classes”

[image: ]

e. Click the “Rules” tab. Add a new rule, Must Not Have Gaps, for the gaps.

[image: ]

f. Click “OK”
g. Add the topology and participating features to the map. Add an Imagery basemap for reference, and save your map document as “Lab4_fix_gaps”.
h. Notice that no errors appear. This is because we have not validated the topology yet for the new rule.
i. Start an edit session

j. Zoom in to an extent at which you can distinguish individual gaps. Validate the topology by clicking on the “Validate Topology in Specified Area” icon  [image: ] . Then draw a box around a handful of gaps. Alternatively, you can use the “Validate Topology in Current Extent” to select gaps for review  [image: ]. However, take great care to not select portions of either Ontario or Minnesota that DO NOT share a border!
k. Note that since your rule specifies that there shouldn’t be gaps, that the borders of Minnesota/Ontario that don’t touch are considered a gap and thus an error. This is easily fixed.
l. Once you have a few gaps selected, click “Error Inspector Tool” [image: ]. A table-like dialog should open up at the bottom of your screen.
m. Within the “Error Inspector Tool” table, under the “Show” drop-down, click “Must Not Have Gaps”, and then click “Search Now”.
n. Right click on one of the selected overlaps within the inspector tool and select “Create Feature…”
o. You may have to zoom in quite a bit to see all the overlap areas
p. Pan along the shared US – Canada border (again, I recommend going from West to East), until you reach Lake Superior. In other words, fix all of the gaps. Remember to periodically save your edits.
q. Open the attribute table for MN_Ontario_Overlap
r. You should see the “OWNER” field you created for the Overlaps. Fill in the null values for the gap features with a 1. When you have finished attributing these records, stop editing and save your edits.
s. Then perform another dissolve on this field again to merge the gaps into Minnesota. Save the file something along the lines of MN_Ontario_Topol_Fixed.
[image: ]


Examine your results. Zoom into an area that had gaps or overlaps before and ensure that there is only one line that marks the border. If everything went smoothly, then you should now have a final polygon layer that has both Minnesota and Ontario sharing one boundary with no gaps or overlaps. 
[image: ]


FINAL TURN IN:
A short report showing two maps: one showing an example of an area along the border of Minnesota and Ontario that had gaps and overlaps and another of the same area after the topology errors have been fixed (a “before” version and an “after” version). Make sure to clearly show the gaps and overlaps (Hint: Set one layer to have some transparency). Also provide answers to the questions in an appendix.

In addition, please submit your completed Geodatabase by zipping it and submitting with your report to Moodle.

Extra Credit:
Where do you still see topological errors after you thought you have fixed all the errors? How would you fix these?



GEO 580	11	Winter 2013
image1.png
=
C-P ety @|E- (% 7
Locaton: [E5 Topology =&
=L - |
EF=1.0% z
B anil g
5 Backums g
{5 Dropbox: =
{3 GeosB0ToObOXeS
{5 Geoserverbata
5 cispata
{5 HsuData Hub
S Foder
5 1_originals. Fie Geodatabase
9 2_working per;
Bod New File Geodatabase

D
A

[0 Raster_Analysis 1_Lab
[0 Raster_Analysis 1 Lab 2

e

Creste 2 new fe geodatabase.

Layer.

1 vet] [B) Copy
B veerd Group Layer
Bims | peere Python Tookbox
Bod e
B projectsq | Rename Enm2
5 Projectst & Refresh Turn Featre Cass.
5 se=Ruwel Toobox
Brem [ 25 e Tabe
) testoh)| 5] ttem Descrpton.
 testoshy Las Dataset
=) & Propertes. Address Locator.
(Gl Catalog | Fglsearch Composte Address Locator.

561440.819 5421285.963 Meters XML Document

HeeBNoONlD OO LK QD





image2.png
= L3 MN_ONT_Topology.gdb.
3 MN_ONT





image3.png




image4.png
-2 la|

Locaton: [ wi_onT |
] B

5 Dropbox 8l cor
5 Geose0Toaboes|
5 GeoServerdata | X Dekete
S s

prosiooLa B[ wen 5|

2 Rename
{3 HsU Data Hub
B B jg2345 G Refresh
£ Lotgmls | Manage 3
52 vorkng
o = D
{5 Raster_Analy Import. »
[y et )

&l 3 Topology.
5 mn_onT

Item Description.

LONTJ 45t properties.

(&) Minnesota.

(& ontario
{3 vector_analysis_II_Lab_Data
{5 vector_analysis_II_Lab2

1 ProjectsGIS

& O

Feature Class.
Relatonship Cass.
Terrain,

Network Dataset.

Topology.

& BEEe a0

Parcel Fabric

Geometric Network,

New Topology

Creste a new geodatabase topology
in tis feature dataset.

Requres 3 Standard or an Advanced
license and s disabled with  Basic
fcense.




image5.png
New Topology

Select the feature classes that wil particpate n the topology:

O Minnesota
DO ontario
_ontario Select Al
Cear al

<ok ol





image6.png
New Topology I

Specify the rules for the topology:

P e[ e [restwetios | [ ggare
[
ene
Renave

Load Rules
Save Rules

<ak &=





image7.png




image8.png




image9.png
Select Topology.

Select the current topology to perform edis against.

" Geodatabase Topology
(O o Ty ]

% Wap Topology.
Select the layers topartcpate n the map topology:

© M\ _ontario

] optons
et I





image10.png




image11.png
& | Attributes of MN_Ontario

[ oBJECTID | Shape’ | 1a | STAPS | Shape Length | Shape Area | owner
> 7 Folygon O 7rienamsesd Toiseeisraral 0
2poygen w27 SazSES 1203 21839702871
3 poygen > <l 294 655054 1514422155
4 oygen > <l a1 azaner| 1724700 0o0s
S oygen > <l su7sssz2 13865716
6
7
g

Palygen | <ull>_| <Nl 6545249176 176198043138
Palygen | <ull>_| <Nl HMs267a712) 156144105008
Palygen | <ull>_| <Nl SrasaTiay|  a2rasrrenes

alPolygen <Nl |<hul> 1543 582314 39824 868134

10 Palygon |l | <t 2001305% | 23084233553

11 Palygon |l | <t 2125972582 17434 560435

12 Polygon | <tal= | <t 1125 345898 1573300228

13 Palygon | <tal= | <t 11861 363674 | 1129177.101077

14 Polygon | <tal= | <t 21790122686 3080378305012

15 Palygon | <tal= | <t 5325847708 1029030265208

16 Palygon | <tal= | <t 1239 066087 8916153559

17 Palygon | <tal= | <t 1037119753 25854 402633

18 Palygon | <tal= | <t 1750251368 51390 346452

18 Palygon |l | <t 5081485308 346336.536008

Dechn bt 37 798134 245 292581
Palvaan <Nl <l 143951544 5826 69362

ST i e optons <@

T T T I A

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1





image12.png
* Dissolve

Input Features
[_ontaro
Output Feature Class
[ G:ANR422 Lab0S|GeaDatabaselMN_ONT_Topology.mdbi{N_ONTIMN_Ontaria_Overlap
Dissolve_Fiel(s) (optional

DOoskcTD

Ou

Ostres

DO shaps_Length

DOshape_area

Select Al | Unselect Al AddField

Statitics Fied(s) (optional)

[ =

Concd | Envtonarts..| _shom i >> |





image13.png
Topology Properties X

Genersl Feature Classes | Rules | Evors |

Number of Ranks: i 2Prapertis,
Feature Class [Rark. [ [ addcass.

M _Ontario 1
M _Ontario_Overlap 1 Remove

Remave Al

I

o Careel | ook





image14.png
Topology Properties

Generl] FeaueClss Rl | s |

e e[ [Femweos
MN_Ontario Must Not Overlap E

M Onkario_Overlap st Nok Have Gaps
Add Rue.

Remove
Renove

Losdues
sov s

oK Cancel Apply





image15.png




image16.png




image17.png




image18.png
* Dissolve

Input Features
MN_Ontario_Overlan

Output Feature Class
Gi|R422_Lab03|GeaDatabaselMN_ONT_Topology.mabifMh_ONTIMN_Ortario_Tapol_Fixed
Dissolve_Fieli(s) (option)

Dosxcto

DO shaps_Length
DOlshape_area

Select Al | Unselect Al AddField

Statitics Fied(s) (optional)

=

Concd | Envtonarts..| _shom i >> |





image19.png
Untitled - ArcMap - Arc]

[ B o oo o G T T

B - LI R R

DB @ o $Eme o] SO W || > | 2] e G

|1 |

= £ Layers
= B MN_ONT Topology
area Enars
[=]
Line Errors

Paint Errors

u

MN_Ontario_Topol_Fixed
OWNER

0o
on
= 0 MN_Ontario_Overlap
=]
= 0 Mh_ontario
=]

T3 Arerodbox
30 Anshyst Tooks
G ol Tooks
@ Cartorephy Tools
@ Converson Tooks
@ Data Interoperabity Tooks
= @ Data Managemert Tocls
b Syt
& patabase
& Discornected Edting
g Ditributed Geodatabase
Damains
& Feature Class
& Features
& Flés

e Geadatabase
b i
= & Generaization
7 Dissve
2 simpiy Line
© 2 smocthLine
ndexes
& 3o
5 Layers and Table Vews
g Frojactions and Transformations
Raster
& Relatonship Classes
& subtypes
& Takie
& Topokoay
& versions
& vorkspace
@ Geacodng Tools
@ Geostatistial Analyst Tooks
@ Linear Referencng Tooks
@ Mobie Tods
@ Mulidimension Tocs
@ Network Anayst Tocs
@ samples
@ chematics Tocs
@ server Tools
@ Spatial Anayst Tocks
@ Spatial taitcs Tools
§ Trcking Anslyst Toos

Jo¥c]

B peEer]iEl 103

Disply [Souce] Seecton]

Favortes [n0ex ] Seatch] Fosaks]

Jeo g

Dawing ~ R () | O~ A~ 7 [0 adel ~~fo -] Bz u A- &~

[ a7onia. 05 Seme oA veters





