ArcMap Editing Hints

(ArcGIS 9)

Ron  Briggs UTD  3/15/2005
Editing polygon files in ArcView can be tricky! Polygon boundaries and vertices are often very messy, with multiple overlaps, zigzags,  intersections not being where they appear, etc. You may only see this when you zoom in very close. Also, once you start moving or deleting vertices, it's very easy to  messe up a polygon! For example, if you  move a vertex so that boundaries cross back on themselves, you often can’t delete the vertex, or even get the boundaries uncrossed! 
Your goal is always a “topologically clean” file with no zigzags, overlaps, etc. Topological editing requires that changes made to one feature (line, polygon) etc are also reflected in all other features to which it is connected/adjoins/is coincident, etc.. Be very careful to avoid non-topological editing (unless that is really what you want to do) since it can destroy the topology. 
Basic editing is covered in Getting to Know ArcGIS Desktop, Chaps. 15, 16. Page references below are to this book. However, editing capability has been greatly enhanced in newer ArcGIS releases. See  Editing in ArcMAP for details.  
The ArcView level of ArcGis allows basic editing of shapefiles and point, line, polygon features in personal geodatabases only. To edit coverages and multiuser geodatabases stored via SDE, as well as to use more  advanced editing tools, you must have the ArcEditor (or ArcInfo) level of ArcGIS. Discussion below is for basic editing of shapefiles. There may be minor differences for editing coverages and geodatabase feature classes. 

1. Make a copy of the layer before doing any editing. (its easy to corrupt or mess up a file)

--as an example, add the layer p:\briggs\g6381\ex4\tr50_start.shp

--be sure  you are in  Data view (click the globe icon below map display: 
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  )

--in the T of C, right click the layer you wish to edit and select Data/Export Data
--be sure Export  All features is selected in top box

--use the coordinate system for the layer you are copying (the upper selection)

--specify folder and file name (e.g. tr50_copy.shp ) in bottom box and click OK

--add the layer to the map when prompted

--in T of C, click the check box next to the original layer to turn off its display so you don’t get confused.

2. Be sure the layer(s) you wish to edit is “selectable”

--go to Selection/Set Selectable Layers pull down menu 

--be sure there is a check in the box next to the layer you wish to edit

--this does not select that layer for editing:  it merely ensures that certain actions you may take while editing, which involve selection of features, will work.

--you may also wish to uncheck layers you don’t  want to edit so that you don’t accidentally select them.


3. Open Editor toolbar and Start Editing   
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--if the editor toolbar is not active (it starts with a button labeled Editor—rest will be greyed):  

--go to View/Toolbars and select Editor entry (if it has a check mark next to it, Edit toolbar is already active)
--alternatively, click the Editor Toolbar icon  to open this toolbar 
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--click the Editor button on the editor toolbar and select Start Editing

--if relevant, select the folder or geodaatbase containing the layer(s) you wish to edit

(multiple layers can be edited in one session, but all must be in same folder (if shapefiles) or geodatabase 

--as you make edit changes, use Editor/Save Edits to save your edits  (ArcMap can crash when editing!)

--use Editor/More Editing Tools to access advanced editing capabilities available with  ArcEditor and ArcInfo levels.
4.  Establish Topological Editing

Topology:  relationships between spatial features, and rules about these relationships


--relationships are between parts of features (nodes, vertices and edges) rather than the entire feature.

There are two types of topologies


--simple Map Topologies imposed during an edit session for  feature classes or shapefiles



--you simply define the shapefiles involved and set the tolerance



--all edges and vertices of features which are within the tolerance are considered shared



--there are no “rules,”  no need to validate topology, no error reports, etc.



--available with ArcView level of ArcGIS; will use here


--more sophisticated Geodatabase (GDB) Topology stored as a class within a geodatabase



--involves selecting rules, validating topology, etc..



--requires ArcEditor or ArcInfo level of ArcGIS; will not use here.

To turn on Map Topology, 
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Click Editor button and select Start editing (if not already started) 

Click Editor button, click More editing tools and select Topology—topology toolbar opens

Click the Map Topology button  
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, and  select the feature classe(s)/shapefile(s) that will participate.



Optionally, set a Cluster Tolerance  (e.g. 100 units)

 Note: Topological editing introduced with ArcGIS 8.3. Not available with  earlier versions.

5.  Set Snapping--allows new edits to snap (connect exactly) to existing lines and nodes

To initiate snapping: Click Editor button and select Snapping

     Edges are line segments.  Ends are nodes at end of  line segments. Vertices  are intermediate nodes which ‘shape’ lines
--place check in Edge box on tr50_copy line: new vertices & lines will be snapped to existing edges (lines joining vertices)

--in lower box, place check in box for Edit sketch vertices : this helps ensure that new polygons will “close”

--normally we leave the snapping box open to facilitate changes to snapping environment during subsequent editing  

--in some cases,  may be necessary to change the type of snapping prior to each editing operation (which is fine)
--or, you can use the Snap to Feature option to override the snapping environment for any one editing task
To set snapping tolerance: Click Editor button and select Options
--under General tab, you can change snapping tolerance (how close pointer has to be to edge/vertex/end before it “snaps”)

-- set tolerance to 25 map units (feet, in this case)--you may need to experiment to get this set appropriately.
--normally, you will only need to do this once for any editing session 
6. The Editor Toolbar and the Control of Editing 

You edit feature(s). You must  specify up three things on the editor toolbar to carry out a particular operation:

1. The  layer to which you want new features added in the Target box:

This is necessary since all layers in a folder (for shapefiles) or in a dataset (for gdb) are open for editing.

If  this layer has subtypes, you may need to specify desired subtype. 

2. The operation you want to perform in the Task box

--e.g. create a new polygon feature, or cut an existing polygon into two parts

--for some operations (e.g. deleting a polygon), it doesn’t matter what the task box is set to

3. The tool(s) (software functions) you  use to complete the task

--these tools are selected via the icons on the Editor toolbar, or as items under the Editor button
        --in some cases,  multiple tools are grouped under one icon (e.g the sketch icon— 
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--to complete a task you may  need to select multiple tools in succession 
eg. To merge polgons,  first use the edit tool 
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 to select two polygons, then use Editor/Merge       

        Note: it is common to  have to select a feature (with 
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 tool) before you can select a tool

The Editor button  provides access to options/tools, such as: 

Merge: creates one polygon from two or more in same layer  (see # 11)

--if contiguous polygons, removes common boundary  (we “dissolve” the common boundary)


--if not contiguous, creates a multipart polygon (e.g. for same soil type)

Union: allows selected features from another layer to be combined into one polygon in the layer being edited


(e.g. combine zip codes in  zip codes layer to create sales territory: zip code layer not affected) 
Intersect: creates a new polygon from area of overlap of existing polygons (which are removed)

Clip: limits the set of features in the edit layer to those within the outer boundary of a clip layer

Divide: adds a set vertices evenly distributed along a line. 

7. If you make a mistake while editing: 


To Cancel All Editing Changes (since last save)
     (you will need this!)
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 (undo)
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 (redo)


(when you really screw-up)

--click the edit undo icon (or use Edit/Undo)


--Select Editor button/Stop Editing
--edit redo redoes the last cancelation (or use Edit/Redo)
--specify NO when asked if you want to  Save edits?

--these are ‘stacked’ so you can progressively step back
--click Editor/Start Editing again




Remember, you can only undo back to the last  save edits
8. Saving Edits and Making Incremental copies

--after you have made several edits, save these via  Editor/Save edits. But note: you cannot undo past the last save

-- Additionally, after you have made several saves via Editor/Save edits
--go to Editor/stop editing, save the last batch of changes, and then make a new copy of the edited file as in #1 

--then start editing again on the new copy of the file

--this way, if you really screw up or corrupt the file, you will not lose all your work.

--Note: saving the map document (using File/Save, or Save as) does NOT save edits to the spatial layer!!!
Operating on Entire Polygons: deleting, merging, creating, etc.  

--be sure that the Target: layer is set to layer you are editing (tr50_copy) 
9. Deleting a polygon  (pp. 404-406)
--Select Edit tool (arrow with no tail  
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) on Editor toolbar (or the regular selection tool 
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)

--click within a polygon—it will be highlighted in blue 

 (Vertices may also show if Task: Modify Feature is selected.  You can delete regardless of task selected)

--click Remove icon (cross mark  
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 on standard toolbar)—polygon is removed

--hold down shift while selecting multiple polygons to remove several polygons at once

--rows in attribute table are removed at same time (perform above with attribute table open to see this) 

10. Splitting an existing Polygon (pp. 416-420)
--Select Edit tool (arrow with no tail) on Editor toolbar

--click within polygon you want to split—it will be highlighted in blue 

--set Task:  Cut Polygon Features
--select sketch tool (crayon icon) 
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--click on or outside boundary where you want the split line to start, click to add vertices as desired as you move pointer to other side of polygon, and double click on or outside boundary on other side to complete the split.

--two polygons will be created and one new row will be added to the feature attribute table

11. Merging two Polygons  (pp. 421-422)
--Select Edit tool (arrow with no tail  
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) on Editor toolbar 

--click within a polygon—it will be highlighted in blue

 (Vertices may also show if Task: is Modify Feature.  Task selected doesn’t matter for merge.)

--hold shift key and select additional polygons (usually contiguous, but not required)

--click Editor button and select Merge

--choose “feature with which other feature will be merged”: this feature’s record is retained in the attribute table.

12. Adding a New Polygon to existing Polygons (pp. 389-395)
--go to Editor/Snapping and be sure Edge is selected for layer you are editing

--set Task:  Auto Complete Polygon

--select crayon tool  (its now called “auto complete tool”) 
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--click on existing polygon boundary where new polygon is to begin

(as pointer gets close to this edge, note how the blue circle moves to the line as tho it was magnetized)

· move the pointer, clicking to add vertices as desired

· return to an existing polygon edge and double click to complete the polygon.

--you may draw within existing polygons in which case the new polygon is “carved out” of the existing ones

--you can right-click the mouse button to access many options to control exact position of lines & vertices (see text) 

13. Adding a New Standalone Polygon (pp 395-401)
--set Task: Create New Feature

--select crayon tool  (its now called “create new feature tool”) 
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--click at starting point and create new polygon with single clicks—double click to finish

--do not cross any existing polygons otherwise you will have overlapping polygons

--do not use if new polygon shares a boundary with an existing polygon ‘cos you will get two boundaries  (use #12)

--in fact, this tool is seldom used ‘cos of these problems

----you can right-click the mouse button to access many options to help control exact position of lines & vertices 

Operating on Polygon Boundaries: Vertex Editing 
For stand alone boundaries (not shared between polygons) you can use edit tool 
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, but its better not to!
Never  use the edit tool on shared boundaries since you will get overlaps and gaps!!!


Even with stand-alone, better to use shared edit to avoid moving entire polygon which can happen with edit tool.

For shared boundaries must use shared editing techniques so that changes are made to all involved polygons

In Av8.1/8.2 select the Shared Edit tool at right hand end of Editor  toolbar  
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In Av 8.3 and  AV 9, first initiate map topology (see #8.2), and use Topology Edit tool on Topology toolbar 
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Do not use the edit tool  
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  on shared boundaries except in the very unlikely circumstance that you want an overlap between two polygons, or  a gap between two polygons

14. Modifying a Boundary with Vertex editing  (pp. 408-414)

Select the appropriate tool  for unshared boundaries (
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)  or shared  (AV8.1/2: 
[image: image23.png]


  AV8.3  and  AV 9
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)

--set  Task: Modify Feature (if unshared)  Modify Edge (if shared)

--double click on the line you wish to modify

-- vertices (green boxes) for that line segment only should appear if you are doing shared edit



--if you don’t get vertices, double click again

--vertices around the entire polygon should appear if you are doing unshared edit 

(if you get vertices all around for shared edit you may have used the wrong tool. Use shared edit tool 
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)

15. Vertex Editing Details: Adds/Moves/Deletes  and Repositioning Lines

There are several vertex change operations (see # 14 to see how to display vertices)

(1) To add a vertex (then move it to modify a line’s shape)


place mouse over the vertex—cursor changes to a box with arrow heads 



--right click and select Insert Vertex:  green vertex is added 

(2) To delete a vertex


move mouse over vertex—it changes to a box with arrow heads, 

--right click and select Delete Vertex:  vertex is removed and modified line position is shown


click away from line to implement  the modification

--DO NOT press Delete key on keyboard in AV8.2--removes the entire line segment or polygon!

(3) To move a vertex 


move mouse over vertex and cursor changes to box with arrow heads—hold mouse button and drag



--both old and new line positions show 

click somewhere outside the polygon to complete the edit 

(4) to move the node (normally shows in red) where  multiple  polygons intersect or line segment ends (AV 9  and 8.3 only)  

Hold down “N”  key and drag box around the intersection with 
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 tool.  Node should highlight. Move it.
 (5) To move all vertices along an  entire line (i.e. move the line): two methods (AV 9 and AV8.3 only)


Hint: To ensure that you select a line, hold down the “E” key (for edge) when clicking on  the line.


1. Click Editor button, select Options, select General tab and place check in box Stretch geometry proportionally.
Drag, and all vertices along line move proportionally. Line stays attached (if use Topology edit tool)

2. Click Editor, select Options, select General tab and remove check in box Stretch geometry proportionally. 

Entire line is moved and vertices stay in same absolute position, but extra line length us added at each end so that line stays attached (if use Topology edit tool).

Be carefull. Do not allow lines to cross over  themselves otherwise you will create overlapping polygons!
 (6) To re-shape a line, simply move vertices as appropriate


--be very careful not to cause line to cross itself—that really messes things up!

--if line already has lots of vertices,  delete a bunch before reshaping line

--or add vertices, then move them, if you don’t have enough 


16. Reshaping a boundary using the sketch tool:

--set  Task: Reshape Feature (if unshared)  Reshape Edge (if shared)

--select the edge to be modified using either  edit 
[image: image27.png]


, shared edit 
[image: image28.png]


 or topology edit tool 
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, as appropriate
--select the sketch tool 
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, snap to (or cross) line, sketch new line, and snap to (or cross) original line at end.

Tips and Tricks

18. Filling empty spaces 

--when polygons are shaded, white spaces indicate empty areas not included within the existing polygon structure

--they may be small “gaps” between two adjacent polygons because boundaries are not coincident


--they may be larger areas where a polygon is missing

--set task to Auto Complete Polygon and select the crayon icon


--click on one side of the empty area


--doubleclick on the other side of the empty area


--two polygons will be created in the empty area


--merge these two polygons  by going to Editor/Merge to create a single new polygon

--or, hold the shift key and click on an adjacent main polygon (3 are now selected) and use Editor/Merge



--this has the effect of removing the gap by merging all the polygons together. 

ArcToolbox>Data Management>Generalization>Eliminate will  also merge sliver polygons with an adjacent main polygon
--th is the only way I have found to fill an empty area and obtain true “shared boundaries”!

19. Identifying and Removing Overlaps or Multiple lines on shared boundaries
Shade the polygons;   if multiple lines  appear along a border,  you may have extra “sliver” polygons or overlaps;
                                    if white spaces appear, you have  “gaps”

--one approach  is to merge the sliver polygon with its adjacent main polygon using  Editor/Merge  (see # 11)

ArcToolbox>Data Management>Generalization>Eliminate will  also merge sliver polygons with an adjacent main polygon
--or,  merge the two main polygons ( see # 11), then split them ( # 10), and redraw correct common boundary

--or,  select the two overlapping polygons, go to Editor/Intersect (which creates a new polygon from the overlap), then use Editor/Merge (as in #11) to merge the “overlap polygon” into the original main polygon

--or, with map topology turned on (see #4), simply deleting vertices using the  topology edit tool 
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 may fix the problems
21. Removing Multiple lines on outside edges of a polygon (not shared)

--again, these are probably tiny, sliver polygons which can be deleted

--select the Edit tool (tailless arrow) and single click on the line you need to fix


--if just a portion if the line is highlighted in blue you have found a sliver polygon--press Delete key on keyboard


--if  entire polygon is highlighted, try again at a slightly different location


--repeat the process until you always get entire polygon highlighted 

--don’t use this approach for a shared boundary or you will get “gaps”

22. At times, none of these tricks will work 

--Sometimes its easier to delete an entire polygon, and start again! --see #9 and # 12 above

--or, if common border is messed up, combine two polygons together first (#11), then split them (#10),  


-- or use geodatabase topology if you have ArcEditor 8.3  or 9 or ArcInfo 8.3 or 9 
23. ArcToolbox has tools which process all features in a layer--an “automated” editing, if you like 

--for example, can use ArcToolbox/Data Management/ Generalization/Dissolve to remove boundaries

within ‘higher order’ polygons (See Exercise 4, Step 11) 
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