Editing parcels using a
“construction database”

ISTC Topic:

7.5

In this Chapter you will learn

o How to set up a “construction database” for your county

e How to use the construction database as a scratch layer

e How to break multipart lines into smaller segments and computing bearings and distances
o How to process a parcel split using a construction database

1. Using construction databases

Processing geometry changes to a parcel layers usually involves a number of steps. Typically, one of
the first steps is to draw the outside of a new parcel using its legal description found in a deed or
other recorded document using the COGO tools in ArcGIS or using programs such as Autodesk, PC
Traverse or Greenbriers’ Net Deed Plotter. Then, the parcel GIS layer is edited to reflect this
change. This chapter proposes the following three steps in this workflow:

1. Draw out the legal description into a construction database using ArcGIS COGO tools. If
your county uses Autodesk, PC Traverse, Greenbrier or another deed mapping program
then you would create this boundary in that particular program and export those lines into
the construction database.

2. Prepare the new parcel boundary lines in the construction database. This means editing
those lines so that the lines close to form a closed shape, removing any gaps and - if needed
- rotate, move and adjust the new parcel to fit into the existing parcel GIS layer

3. Edityour parcel layer by tracing lines in the construction database

A construction database can be thought of as a “scratch layer” where you create and clean up a new
parcel before using this scratch layer to edit the actual parcel layer. Hence, one of the main
differences between a construction database and a parcel layer is that a parcel layer contains all the
parcels in a county, while the construction database only has parcels that have been recently edited.
Also the parcels layer consists out of polygons, while the construction database consists of lines.

For any county that has an ArcGIS Standard or ArcGIS Advanced license it is recommended to use a
file geodatabase to store the construction lines. The advantage of using a geodatabase it that it will
automatically compute and populate bearing and distance attribute fields as well as allow you to
use COGO tools to split multi-part lines into straight line segments.




nties that have an ArcGIS Basic license should still use a construction database. In their case this

database would be stored as a shapefile.

Exercises 1 and 2 show how to use a construction file geodatabase, and then exercise 3 shows how
you can use a shapefile construction database.

Exercise 1: Setting up a construction geodatabase

VIDEQ

7.5 Using a
Construction Database

In this exercise we will first create a new file geodatabase with a feature dataset and then set up a
construction geodatabase. By creating it from scratch you can set it up with the projection (i.e.

Idaho State Plane Coordinate Zone) you use in your county as well as customize the attributes you
would like to use.

1. Start ArcMap and open the ArcCatalog B B mn@ Copy
Window inside ArcMap.
2. Right-click on the Topic7_5 folder and M  Delete
choose New > File Geodatabase Rename
3. Name your new file geodatabase =~ Refresh
o : ”
ConstructionDatabase | New ' | B Folder
4. Right-click on your new =| Hem Description... | | d File Geodatabase
ConstructionDatabase and create a
new Feature Dataset as shown below
=l E3 Topic 5
L] Cop}r IrNew Feature Dataset E‘
Choose the coordinate system that will be used for XY coordinates in this data.
¥ Delete
Geographic coordinate systems use latitude and longitude coordinates on a spherical model
Rename of the earth's surface. Projected coordinate systems use a mathematical conversion to
transform latitude and longitude coordinates to a two-dimensional linear system.
o Refresh
L@ Make Default Geodatabase T v | [ Tope here to search MICE A
Asmiiston » L E e et e -
Distributed Geodatabase b (5 ARC (equal arc-second)
5 Continental 3
County Systems
| Hew i’ ||ﬁ i DEEsa 5 Gauss Kr:ger L4
Import » |[] Feature Class... National Grids
! Polar
« . ) State Plane i
5. Name your feature dataset “ConstructionFD’ S
NAD_1983_StatePlane_Idaho_West_FIPS_1103_Feet ~
6. Click Next. WIKID: 2243 Authority: EPSG w
Pr:luecﬁcn: Transverse_Mercator E
. . . Fal se_Easnn_g: 2624666.,666666666
7. Double-click on “Projected Coordinate Systems” and then R —
: « ) Scale_Factor: 0.9999333333333333
double-click to open the “State Plane” folder as shown on Latitide _Of Orign: 41.68686666665656
Linear Unit: Foot_US (0.3048006096012192)
the right. :
8. Inside the State Plane folder open the “NAD 1983 (US [ <gadc |[ Mext> | [ cance




East State Plane coordinate system.

Feet)” and then scroll down to the three “NAD 1983 StatePlane Idaho..” projections. Depending
on where your county is located in Idaho click once on the Idaho West, Idaho Central or Idaho

6. Browse to Topic7_5 >

ExampleDatabase.gdb >
ExampleConstructionFD.
Click once on

Field Name column. chck in the

To . type b
Data Type column to choose the data typs. then edt the Field Properties.

) o)

“ConstructionExample” and
then click “Add”

9. Click “Finish”

9. Click Next
10. Click Next
11. Click Finish
12. Next we need to create the actual = :
. i = 3 ConstructionDatabase.gdb
Construction feature class that will P Conctricsiooch
function as our construction layer in 3 Copy
GIS. Instead of setting up the -
attributes in this feature class % Delete
manually, we will import them from ~ —
an existing feature class.
& w~ Refresh
13. Right-click on the ConstructionFD Manage
feature dataset you just created and = Il
ew »
choose New > Feature Class ”D Feature Class...
14. Follow the direction s below:
1. Name your feature
—__class “Construction” — = e —
Name, w.é Specy the databsse storage corfiguration . Fiela Hame | Data Type
- s Jee =
e : SR
Use canbguration keywand
NWM&M;MWM
2. Set feature type to i
Line Features “l = Click “Import..”
3. Click “Next” 4. Click “Next” Tmemmmmmm—m——
'-iﬂwl E%E BT e
Srvixfor table/feature class. 3 1 g Nes Feshiee 3 =] Mew Feature Class ﬁ
Lok [ ExampeConstructontD el @ E-sese Fiek Name Data Type
5 ConstructionExample] [|oesEco — MDMW 0 :::;m m?y
B Cil e
% 7. Click on “PROJECT".. 8. ..and change the Field
s e ! Name to “Description”
o e — =
Shomaftype: Tobies and feature dasses './ Cancel | Faeld Propesties _
———— 7 o




. Note how you changed one of the field names (“PROJECT”) in step 7 above. This shows you
that, after you import the schema from another GIS layer, you can change the attribute fields in
any way you like. You can also add new fields you like, or delete ones you do not need.

16. Note that the new Construction layer has been added to your map.

17. Add the Parcels shapefile from the Topic7_5 folder to your map and then zoom to those parcels

(hint: right-click on Parcels and choose “Zoom to Layer”). Label the parcels with their PIN
number.

18. Change the symbology for the Construction layer as shown below:
= Construction

e
1. Open the “Construction” layer
properties and go to the Symbology tab
( Layer Properties ‘ ® f Import Symbology ﬂ1
- L . S

[ General [ Source [ Selection | Display | Symbology |Fields [ Defintion Query | Labels [ Joins & Relates | Time | HTML Popup | ® Inport symbology defintion o -

9:;““7 Draw all features using the same symbol. [ import.. e 3. Click here

cj"g‘?**'"""' Symbel - E’

Quantities — : - - layer | v)

Charts

e butes 2. Click on “Import.. i oo et f

Legend @) Complete symbology definition
() Just the symbols
Label appearing next to the symbol in table of contents: T
| 4. Browse to the Topic7_5 folder > ‘
Impaort Symbology . -
P and click once on b —
“COI]Structlonsymbology.lyr" ?- Import symbology definition from another layer in the map or from a layer file:
| Import symbology definition from an ArcView 3 legend file (*.avi):
Layer: [(bnmmon_me v]
What do you want to import? . « N
@ Complete symbology definition 3. Click “OK
_ Just the symbols
o p— - — = Just the classification
Show o tpe: (ol ) [ ok J[ Coce ]
5. Click ‘Add” |——= \

19. Experience has shown that this symbology makes it easier to spot any potential gaps and
overlaps in your data. Leave your map open for the next exercise.

VIDEO

Exercise 2: Processing a split using a construction geodatabase

. . . . . . 7.5 Using a
1. This exercise continues from the previous exercise. So, make sure ArcMap is open an ¢, struction batabase
Construction and parcels layers are added to your map.

2. Right-click on the construction layer and choose Edit Features > Start Editing to start an edit
session.




Add the COGO tools to your map

Click on the Traverse tool. In this exercise we will
split parcel B101 as shown on the right. Our
beginning point is the NE corner of parcel B101.
Make sure your template is set to “Construction”.

Enter the following calls to create parcel B102 that
needs to be split off from parcel B101:

a. Call 1: Bearing S 0° E for 2,000 feet

b. Call 2: Bearing N 90° W for 500 feet

Al

B102

f

B101

c. Call 3: Atangent curve with a radius of 1,000 feet and an angle of 45° turning to the left

d. Call 4: A tangent curve with a radius of 1,000 feet and an angle of 45 ° turning to the

right

e. Call 5: Bearing N 90° W for 592.5 feet

f. Call 6: Bearing N 0° E for 2,585.8 feet

g. Call 7: Bearing N 90 ¢ E for 2506.7

h. Click “Closed Loop” and “Finish” to finish parcel B102.

Save your edits

Open the attribute table for the Construction lines and note that you have added 7 line
segments. Scroll to the right to view the “COGO Parameters” and note that those have been
automatically populated with the bearings and directions you entered in step 5 above.

Table O x
- R[EE x
Construction x
COGO Direction COGO Distance COGO Delta | COGO Radius | COGO Tangent | COGO ArcLength | COGO Side | =«
k| 50-0-0W 2000 =Null= =Null= =Null= =Null= =Null= i
5 50-0-0W 500 =Null= =Null= =Null= =Null= =Null=
S 67-30-0 W 765367 45-0-0 1000 414 214 785.398 L =
S 67-30-0W T65.367 45-0-0 1000 414214 785.398 R
5 50-0-0W 5925 =Null= =Null= =Null= =Null= =Null=
NO-0-0E 2585.8 =Null= =Null= =Null= =Null= =Null=
N 90-0-0 E 2506.7 <Nult= <Nulk= <Nulk= <Nulk= <Nulk= -
F] [ 1 | b
o4 1k w E (7 out of 7 Selected)
Construction




PERM_DIRECTION

[Direction] (note: do not type this
in, but rather double-click on this
field near the top-left corner of the
Field Calculator dialog box)

PERM_Distance

Distance]

PERM_Delta

Delta]

PERM_Radius

PERM_Tangent

Tangent]

PERM_Side

[
[
[Radius]
[
[

Side]

With only those 7 new line segments selection right-click Lable S
. - B R O x
on “CreateUser” and then choose “Field Calculator” — -
on
« " i L. C ir | InstrumentNumber ~
9. Calculate CreateUser to “Your Name” (obviously, this is Sl = Sort Ascending 7
=Mull= = SortD di
where you would type your actual name) as shown EIS ot eseending |2
<l Advanced Sorting...
belOW. Summarize...
rFleld Calculator u‘ a Field Calculator... o -
Calculate G =
P "o Field Calculator
(@) VB Script () Python Tum Field O
Populate or update the valuesof | |
Fields: - Type: Functions: Freeze/Unfr thisfielé by specify.inga
e = LAt X DeleteField | B e hembleare
Description E () string E“sg % [ Properties...| currently selected, only the values
CreateUser . F,’;D{ ) of the selected records will be
CresteDate I Int() calculated.
Instrumentiumber \!_;Iung(())
Source Sar ()
Direction Tan ()
pstance = [ Fieid Calculator i |
|:| Show Codeblock 1 . [} n
o o = &) — 2. Click on “Date ()
"Your Name™ - @) VB Saript
. . Type: Functions:
1. Click this box | . .. —
S DateDiff { }
Description =, O sting DatePart { )
CreateUser |x ®) Date (aJ"
CreateDate )
Instrumentiumber
S Source
Direction
About caleulating fields [ Clear ] [ Load... ] [ Save... ] Distance =
[ o | [ conee Shon Codte B lad ()
Date ([) -
10. Right-click on “CreateDate” and open the field
calculator. Populate as shown on the right to add the
current date.
11. Also field calculate the following fields: 3. Click “OK”
About calculating felds ) [Cseve)
Attribute Field Compute as... 5
Name [ cancel |
InstrumentNumber “123456”
Source “B102”
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13.
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15.

16.

17.

18.

19.
20.
21.
22.
23.

24.

25.

26.

27.

~

_—
Turn off the parcels layer I

Zoom to the NW corner of parcel B102 and note the appearance of the Construction lines in this
corner. Then zoom in closely to the NE corner of parcel B102 and note that there is a gap.

While zoomed in to the NE corner use your edit tool to select the north boundary of parcel B102
and snap the NE corner to the eastern edge to close the gap.

Select all the line segments in the Construction layer. In

your attribute table scroll to the COGO Direction and Update COGO

COGO distance fields. Then click on the “Update COGO Attributes :

Attributes” button on your COGO toolbar. : ' - S — X,
I-E.] E [d & NP g O ‘B oY ig

Click “Yes” on the “Update COGO Attributes” warning :

dialog box

Note that both the COGO Direction and COGO Distance for the last line changed. When you scroll

to the right in your attribute table you can see that the original direction and distance values are
still preserved in the PERM_DIRECTION and PERM_Distance fields respectively.

Turn your parcel layer back on. Our goal is to add the new parcel B102 to your parcel layer. As
you can see we will need to split parcel B101 to create this new parcel. Up until now we have
added this new parcel to the construction layer. In the next part of this exercise we will trace
along this construction layer to split parcel B101 in the parcel layer.

Save your edits and stop editing.

Start an edit session to edit your parcels layer.

Right-click on the parcels layer and choose Selection > make this the only selectable layer
Select parcel B101 —

Click on the Split polygon
tool on your Editor tool bar

Use the instructions on the 4. Use the “Straight
right to split the parcel Segment tool” to
draw this line
Edit the PIN number for 2. Use the “Straight -\
rcel B102 Segment tool"to | -
parce 0 draw this line

. B,’M

Save your edits and stop L ‘

editing ----- 5. Double-click here
to finish your cut

Leave your map open for | L Click here to start | 3 Trace slons thows
the next exercise construction lines




Exercise 3: Import lines into a construction geodatabase

1.

VIDEQ \

7.5 Using a
Construction Database

In this exercise we will split parcel A123
into four parcels as shown on the right

Add the NewParcels shapefile to your A
map and note that it already contains
those new parcels. Instead of using the

B102

COGO tools to draw those four new
parcels in the construction layer, we will
instead copy them from the NewParcel
layer into the construction layer.

Right-click on the Construction layer and
choose Edit Features > Start Editing

Make the NewParcels the only selectable
layer, and then select all 4 parcels in this
NewParcels layer

Click on Edit > Copy as shown on the right

Click on Edit > Paste. Set the Target to
“Construction” as shown below:

[ Paste @
Choose a layer to create feature(s) in:
TEEEE [+ Construction =l
[ Ok ] ’ Cancel ]
.

I

B101

@ Untited - ArccMap >0
File | Edit | View Bookmarks Insert
3 Undo Add Layer(s) Ctrl+7

Diray

|@ Copy Ctrl+C
% Paste Ctrl+V

Open the attribute table for the Construction layer and note that four line features were added,

where each feature traces entirely around one of the new parcels.

With all four new line segments selected click on the “Split
into COGO lines” button on the COGO toolbar. When asked,

Split into
COGO Lines

make sure the Template is set to “Construction”.

Note that you now, instead of four features, you have =

selected 16 features. Scroll to the right in your table and
note that the COGO Directions and Distances have
automatically been populated.

10. Turn off the NewParcels and remove those from your map.

11. Save your edits and stop editing.




. Start an edit session to edit the Parcels layer. Use the cut polygon tool three times to split parcel
A123 into four separate parcels by tracing along the appropriate construction lines.

13. Save your edits and stop editing.

Exercise 4: Using a construction layer in ArcGIS Basic
1. Open a new map document and also open the Catalog window inside ArcMap

2. Open the ExampleDatabase in the Topic7_5 folder and export the ConstructionExample feature
class to a shapefile as shown below.

£ Topic7.5
& 3 ExampleDatabase.gdb
= P ExampleConstructionFD
3] ConstructionExamp
< ConstructionSymbology. B Copy
(&) NewParcels.shp X Delete
Rename

(&) Parcels.shp

< Create Layer...

Manage >
. Export » To CAD...
Load N To Coverage...

To Geodatabase (single)...

=) Item Description To Geodatabase (multiple)...

& p i To Shapéfile (single)...
ropertes...
3. Inthe Feature Class to Feature Class dialog
. . L. = | =]
box set the Output location to the Topic7_5 W it mifmims Sk L= | B
folder and name your output feature class Input Features -
“COnStructionLineS.Shp". ampleDatabase .gdb\ExampleConstructionFD\ConstructionExample @
Qutput Location
4. Clle OK to run the tOOl spter 2 - Editing parcels using a constuction geodatabaseTopic7_5 @
Qutput Feature Class
5. Open the attribute table for the new EC"”S"_“C":"L:‘“':“F'
. . wpression {optional
ConstructionLines.shp.
. Field Map {optional) i
6. There are a number of fields we do not ) PROJECT (Text) "
need: for example there is no need to have e e o)
. . . X
the PERM_Direction, PERM_Distance, etc. " ;ﬂsﬁumsptgﬂﬂ
(- Source (Tex 1
fields because this construction layer, 4 Direction (Text) =
: . . . [ Distance (Text)
unlike the one we worked with in exercises - Delta (Text)
1 through 3, will not automaticall lat E3-Radus (Texd) i
rough 3, will not automatically populate o Tangent (rext)
those fields. - ArcLength (Text)
-- Side (Text) i

| Ok | [ Cancel ] [Environments... ] [ Show Help ==




10.

11.

12.

13.

14.

15.
16.

17.

Open the Search window in ArcMap and do a Search m

search for “delete field” as shown on the right. % [f 2 - [Local Search v
. ALL  Msps Data Tools i
Open the Delete Field (Data Management) Tool [Delete Field @

Any Extent +

Set the Input Table to “ConstructionLines” and

. . . h d 7 i - -
then check the box in front of all fields starting Serestmes s Sems
. « " « ) “K Delete Field (Data Management) (Tool)
Wlth PERM_ as Wen as the SHAPE_Leng fleldS This tecl deletes one or more fields from a table, feature class, ...

as shown below. _ _
“‘\ Remowe Domain From Field (Data Management) (Tool)

toolboxes\system toolboxes\data management tools.thx\fields\d...

Removes an attribute domain association from a feature class or t...

m

Click OK to run the tool. Open the attribute table for the ConstructionLines layer again to verify
that those fields have been deleted.

Add the Parcels_Ex4 and NewParcels_Ex4 shapefiles to your map

Open the properties for the ConstructionLines layer and go to the Symbology tab. Click on the
“Import..” button and import the symbology from “ContructionSymbology.lyr” in the Topic7_5
folder.

Symbolize both the Parcels_Ex4 and NewParcels_Ex4 features as hollow symbols. Label the
Parcels_Ex4 layer with the Parcel_ID number.

Parcel A101 will be split into three new parcels as shown in the NewParcels_Ex4 layer. Start an
edit session for the ConstructionLines layer.

Make NewParcels_Ex4 the only selectable layer and select all three new parcels.

Copy and paste those three new parcels (hint: click on Edit > Copy and then on Edit > Paste)
into the ConstructionLines layer.

Remove the NewParcels_Ex4 layer from your map

rx\ Delete Feld Elﬂlgj toolboxes\system toolboxes\data management tools.tbx\domains...
- 1 3
Input Table
IConstructionLines Ll EI
Drop Field
[T subdivisio -
PERM_DIREC
PERM_Dista
PERM_Delta
PERM_Radiu
PERM_Tange F
PERM_Arcle E
PERM_Side
[V] SHAPE Leng i
< | n | »
[ selectal |[ unselecta
[ oK ] ’ Cancel ] ’Enuironments... ] ’ Show Help == ]
e ——




. Open the ConstructionLines attribute table and note the addition of three new lines. Field
calculate the CreateUser and CreateDate fields.

19. Save your edits and stop editing. Then start an edit session to edit the Parcels_Ex4 layer.

20. Click on parcel A101 and then click on the Cut Polygon tool. Cut this parcel into three polygons
using the “Cut Polygon” tool and by tracing along the construction lines.




