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Geoprocessing

Generally you will need to use geoprocessing tools to build study areas in a GIS.
In this chapter, you learn how to extract a subset of spatial features from a map
using attribute or spatial queries, aggregate polygons to larger polygons, and
append two or more layers into a single layer. Often it is necessary to string sev-
eral such geoprocessing tools and steps together to build the desired product, so
you also learn how to create macros using the ArcGIS ModelBuilder application
to bundle two or more steps together into a single package.
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Learning objectives

+ Use attribute and spatial queries « Intersect layers

to extract features + Union layers

» Clip features « Automate geoprocessing with
» Dissolve features ModelBuilder

 Merge features

Tutorial 6-1

L]

Extracting features for a study area

New York City is the most populated US city with more than 8 million people; it has
a population density of more than 27,000 per square mile. With 195 neighborhoods
in five boroughs, it is difficult to analyze or visualize the entire city at once. If city
officials want to study one neighborhood in detail this can be done using ArcMap
geoprocessing tools. In this tutorial you use two methods—select by attributes and
select by location—to create study area features for one neighborhood.

Open a map document

] Start ArcMap and open Tutorial6-1.mxd from the Maps folder. The map document opens
showing a map zoomed to Manhattan, showing surrounding New York City metropolitan
area boroughs, neighborhoods, facilities, and Manhattan streets.
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2 Click Bookmarks > Manhattan.

3 Save the map document to the Chapter6 folder of MyExercises.

Use Select By Attributes to select features

Here you use the ArcMap Select By Attributes tool to create a study area for the Lower East
Side neighborhood extracted from the Neighborhoods layer.

On the Menu bar, click Selection > Select By Attributes.
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Zoom to and export selected features

1 Click Selection > Zoom to Selected —
Features. ArcMap zooms to the B =,

Lower East Side neighborhood in . _
the Manhattan borough. | " /
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! 2 In the table of contents, right-click the Neighborhoods layer, click Data > Export Data.

3 Save the output feature class as LowerEastSide in Chapter6.gdb to the Chapter6 folder
of MyExercises.

4 Click OK > Yes to add the layer to the map.

7|

Symbolize the LowerEastSide layer as a hollow fill, black outline, width 2.

6 Remove the Boroughs and Neighborhoods layers. Your map now contains a new feature
class containing only the Lower East Side neighborhood boundary.

Use Select By Location to select features

In the following steps, you use the Select By Location tool to select Manhattan streets that
intersect the Lower East Side neighborhood only. After selecting the streets, you will create
a new line feature class from them.

] Click Selection > Select By Location.

7 Make selections as shown in the image. This selects only streets in the Lower East Side.

iy tocarion

Select features from one or more target layers based on their location in
relation to the features in the source iayer,

Selection method: y
{select features from =l

Target layer(s):
[ Facilities

O LowerEastSide ,
B ManhattanStreets

[~ Only show selectable layers In this list

[® LowerEastsige ~
I Use selected feaures (0 features selected)
Spaﬂdsdmnmdforwhy?t(s):

Jiatersect the source layer feature ~}
[~ Apply & search distance

[o.003000 {oecmal Degrees ¥}
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3 click Apply, Close.

4. In the table of contents, right-click the Manhattan Streets layer, click Data > Export
Data.

5 Save the output feature class as LowerEastSideStreets in Chapter6.gdb and add the
layer to your map document..

6 Symbolize the LowerEastSideStreets layer as light gray lines and zoom to this layer.

7 In the table of contents, move LowerEastSideStreets below LowerEastSide and remove
the Manhattan Streets layer. You now have a study area for the Lower East Side. Using
Select By Location produces streets that “dangle” past the neighborhood outline. In tutorial
6-2 you use Clip to create streets that stop at the neighborhood outline.

YOUR TURN N

Use Select By Location to create a new feature class of LowerEastSideFacilities in Chapter6.gdb.
Use “are within the source layer feature” as the selection method. Remove the original Facilities
layer and symbolize the new layer using Circle 2, Mars Red, size 7. Save your map document.
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Tutorial 6-2

Clipping features

Next, you will use the Clip geoprocessing tool to cleanly “cut off” the Lower East
Side street segments using the Lower East Side feature class. Once this is done, the
streets will have no dangling lines. Note that for geocoding tabular address data
with streets, you should use the streets version with dangles because ArcMap inter-
polates house numbers using the starting and ending house numbers of street seg-
ments. Streets that ArcMap clips will have the original starting and ending house
numbers but shortened lengths. This will introduce location errors beyond those
inherent in the approximate streets. Use the clipped streets for display purposes
only in a study area.

Clip streets

1
2

3
4
5

Save your map document as Tutorial6-2.mxd to the Chapter6 folder.
Click Geoprocessing > Clip.

In the Clip window, select LowerEastSideStreets as Input Features.
Select LowerEastSide for Clip Features.

Save the Output Feature Class as LowerEastSideStreetsClipped in Chapter6.gdb.
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Click OK and wait while the streets are clipped.

Turn on the LowerEastSideStreetsClipped layer and turn off the LowerEastSideStreets
layer. As seen in the map on the following page, the streets in the LowerEastSideClipped
layer do not cross the Lower East Side neighborhood boundary.



GIS TUTORIAL 1 Geoprocessing (AR E::¥:

8 Save your map document. "

s g A
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Tutorial 6-3

Dissolving features

You can create administrative or other types of boundaries by dissolving polygons
in a feature class that share common attribute values. For each group of original
polygons, dissolving retains the outer boundary lines of the group but erases inte-
rior lines. The New York City Fire Department, like most fire departments around
the world, is organizedin a quasi-military fashion with companies, battalions, and
divisions. In this tutorial you use the Dissolve tool to dissolve New York City fire
company polygons to create fire battalions and fire divisions.

Open a map document

1 Open Tutorial6-3.mxd from the Maps folder. Tutorial6-3.mxd contains a map of the New
York City fire companies and boroughs.

2 Savethe map document to the Chapter6 folder.

Examine the dissolve attribute

1 Inthe table of contents, right-click FireCompanies and click Open Attribute Table. The
FireBN and FireDiv attributes are used to aggregate into fire battalion and fire division
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polygons. The field Pop2010 shows the population in each fire company and can be
aggregated during the dissolve process.

Shope_Lerpth | Shaps
26830 204525 | 2921394752536
30274034187 | 15192741 33212

2 Close the table.

Dissolve fire battalions

] Click Geoprocessing > Dissolve.

In the Dissolve window, select FireCompanies as the InPut Features.
Save the Output Feature Class as FireBattalions in Chapter6.gdb.
Select FireBN as the Dissolve field.

Select POP2010 for the Statistics Field(s).
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Click the Statistic Type
drop-down and choose SUM. | cie 0
This is an optional setting. |FreCompanies = &)
. Output Festure Class
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8 Click OK and wait while
the polygons dissolve.
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Q Symbolize the new layer with a hollow fill, an Ultra Blue outline color, and an outline
width of 1.15.

< layers
= B Aelarsion
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€ 0 trugs
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= B Peetorpmaes
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10 Zoom to Lower Manhattan and use the Identify tool ETTEE . o
to view the attribute information for fire battalion I“""" e _______ O
number 4 in the Lower East Side neighborhood. " -

The SUM_POP2010 value is the aggregate of the dissolve =~ - ——
process derived from the POP2010 values of the Location:  [73.578187 40.716674 DecindDogroas 3
FireCompanies layer. T 7

Shape Polvgon

FireBN A

SUM_Pop2010 152002

Shape_Length  34269.017667

Shape_Area  45203189.100181

| J |

[identfied 1 fosture { 4

YOUR TURN

Use the Dissolve tool and field FireDiv to create fire divisions. Sum field POP2010 while
dissolving, Symbolize the new layer with no fill, a Tuscan Red outline color, and an outline width
of 1.15. Save your map document.

. \“‘h— /;’
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Tutorial 6-4

Merging features

Sometimes it is necessary to merge two or more separate but adjacent layers into a
single layer. For example, you may want to build a water layer for an environmen-
tal study that includes water layers from several adjacent counties. New York City
is made up of five boroughs, each of which is also a county. The Bronx is also Bronx
County, Brooklyn is Kings County, Manhattan is New York County, Queens is
Queens County, and Staten Island is Richmond County. Here you will merge water
layers for New York City’s counties.

Open a map document

1 Open Tutorial6-4.mxd from the Maps folder. TutorialG-l4.mxd contains a map of the New
York City area counties’ water features, shown as separate layers.

[+ wn .
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2 Save the map document to the Chapter6 folder.

Merge several feature layers into one feature class
] Click Geoprocessing > Merge.

2 Inthe Merge window, select all five layers for the New York area water polygons for
Input Datasets.
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|.xt
3 For the Output Feature Class save - =
N Inpt Davasets —
NYCWater in Chapter6.gdb. [ 3 g
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4 Verify that the Merge settings D et CalrE/ e x|
match the image. S mrdGony wew 1
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YOUR TURN

From the NYC.gdb file geodatabase in the Data folder add the following layers:

BronxWaterfrontParks, BrooklynWaterfrontParks, ManhattanWaterfrontParks,
QueensWaterfrontParks, and StatenIslandWaterfrontParks. Use the Merge tool to create one
feature class called NYCWaterfrontParks in Chapter6.gdb. Save your map document.
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Tutorial 6-5

Intersecting layers

The Intersect tool creates a new feature class combining all the features and
attributes of two input, overlaying feature classes. For example, an emergency
preparedness official might like to know the name of the fire company that each
street crosses over (or intersects). ArcGIS can provide such information using the
Intersect tool. Intersect excludes any parts of the two or more input layers that do
not overlay each other.

Open a map document

1 Open Tutorial6-5.mxd from the Maps folder. The Tutorial6-5.mxd file opens with a map
of the New York City fire companies and Manhattan streets.

- B Frecoroanes

= B Mrhauwdyees

2 Click Bookmarks > Manhattan.

3 Save the map document to the Chapter6 folder.
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Open tables

Next you open the table of both feature classes to see their attributes.

From the table of contents, right-click the ManhattanStreets layer, click Open Attribute
Table, and scroll to the right. There is no data about the fire companies in this file.

¥ 2 20 1 1 2 2 1 21]2800801000000 2185800%) 218560033
[0 299 |25 2501 235 2112001 5 85629
n ] I | 0 072460801 1632 %)
5487 5435 5485 5454 1 S4B7[ Eaef 845412107201 : 394871

+ T — 1 1 33 46719

I ] L I ! 3854675 385467739

I ] | I ] I . 1 945.666832
S — o N e EIT0ON00 | 383573881 36357315] -
o] 3
T 1v oo ([ 0 outor 2738 setecteny

Open the FireCompanies table. Examine the attributes of this table. Fields of interest
are the fire company, battalion, and division numbers and the type of fire company; for
example, ladder company (L), engine company (E), or fire squad (Q).

- - w ¥ g
v E 153 2 ] T | 204528 13947525365
E 206 il 338 4.034187) 151927412301
[Pohgon € 214 37 V8] 7747] 12069312309 8852589 675643
lPohgen E 20635} W[ 7| 1283 213817 S463049 328291
—__SiPohgon JE 7] 5 0l 2N 17504843354 9738330 205
_6Fhgon  E 22 37 15 18536 14060 10061437.891819
7\Pohgon E a1 (3 12410 32117] 8331327239706
8 Pobgen  [E W % 24622 $62517121978391.299849
E— __’M_.._'L_ﬂ S ) IR0 287519220 19248897 303561 |
"o 1o o [ ) outof 34 seecte)

3 Close both tables.

Intersect features layers

1 Click Geoprocessing > Intersect. | 3]

X
trens Fostwres X -

e —

8l
#
2 Fromthe Input Features drop- SFiscomoinis x|
down list, select 1
ManhattanStreets and Fire 3
Companies one at a time.

¢ 2§
Output Peaturs Class
]Clmm\ml‘,“ Ch hapters, odbip

Save the Output Feature Class as @
ManhattanStreetsFire l“: 2
Companies in Chapter6.gdb. fpoet )

|

-

Select Line for Output Type.

Verify that the Intersect settings
match the image. |
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6 Click OK. The output added to your map will be Manhattan streets that intersect the fire
company polygons.

[~ tayers
- & |

= B Pretompanies
[ ]

= B Hetutantyerts

Examine the intersection table

1 In the table of contents, right-click the ManhattanStreetsFireCompanies layer and
click Open Attribute Table. Each street now has data about the fire company that it

intersects.
L]
: 'E_Lang| F i 2 | -
» 3043401000000 417.327294 53IE 22 k+] 654 417.327204
3631237010000 100.750667 177]L 106 28 17494 100.750685
1076601040000 100476275 253[E 202 k] 654 100.476218
§ 1653911010800 58.832465 MJE 35 12 20049 58.832551
| 1059911010800 63.555795 Mg 35 1 20049 63555955
1 1043301000000 791.627747 A4 E 40 27500 791.627341
[ | 1043301000000 94.674358 42E | k'] 3631 94.674338
1 { 1043301000000 |  1960.793869 42E I u 7 1] 3631 1960.73885 | =
4 »
"o 1y n - (D out of 29627 Selected)

i 2 Close the table and save your map document.




234 ) VNN Geoprocessing GIS TUTORIAL 1

Tutorial 6-6

Unioning layers

The Union tool combines the geometry and attributes of two input polygon layers
to generate a new output polygon layer. In this example, you will use the Union tool
to combine neighborhoods in New York City with Manhattan (New York County)
census tracts. The output of the union is a new feature layer of smaller polygons,
each with combined boundaries and attributes of both census tracts and neighbor-
hoods. Union keeps all features of the input layers, even if they do not overlap.

Open a map document

1 Open Tutorial6-6.mxd from the Maps folder. The Tutorial6-6.mxd file opens showing a
map of the New York City neighborhoods and Manhattan census tracts 2010.

= 00 Layars
= £ tiegpberhoods

Qo
= B rorhamntrace

2 Click Bookmarks > Manhattan.

3 Savethe map document to the Chapter6 folder.
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Open tables

Geoprocessing [ V-N:4 00 W NEIREE

The union function creates a new feature class that combines the attribute tables of two
feature classes and their polygon features. Next you will open the table of both feature

classes to see their attributes.

1 From the table of contents, right-click the ManhattanTracts layer, click Open Attribute
Table, and scroll to the right. There is no data about the neighborhoods in this file.
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3 Close both tables.

Select and export Manhattan neighborhoods

Before performing the union, select only Manhattan
neighborhoods. Otherwise the union output will be
all boroughs.

1 Click Selection > Select By Location.

N

Type or make selections as shown.

3 dlickoOk.
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>

In the table of contents, right-click the Neighborhoods layer and click Data > Export
Data.

Save the output feature class as ManhattanNeighborhoods in Chapter6.gdb.
Click OK, click Yes to add the layer to the map.

Symbolize the ManhattanNeighborhoods layer as a hollow fill, black outline, width 1.5.

N & w

Remove the Neighborhoods layer and zoom to lower Manhattan. Turn the
ManhattanNeighborhoods layer off and on to see which polygons match the tracts
boundaries. Some tracts extend beyond the neighborhood boundaries.

9 Click Bookmarks > Manhattan.

Union feature classes

1 Click Geoprocessing > Union.

2 Select ManhattanTracts and ManhattanNeighborhoods one at a time for Input
Features.

3 Save the Output Feature Class as ManhattanTractsNeighborhoods in Chapter6.gdb.

4 Verify that the Union settings match the following:
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5 Click OK. The output added to your map contains many small polygons with both census
tract and neighborhood data attached to each polygon. Note that the population for each
new small polygon is incorrect. The Union tool merely joins the layers together and does
not apportion the data across the smaller polygons.

Select tracts with neighborhoods

Many polygons from the union do not include neighborhood names because tracts and
neighborhoods do not overlap. The final exercises exclude these polygons from the map

document. Here you use a query to do so.

In the table of contents, right-click
ManhattanTractsNeighborhoods >

click Properties > Definition Query tab.

Click the Query Builder button and make
selections as shown in the image.
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3 Click OK > OK.

The result will be only ManhattanTractsNeighborhoods with neighborhood values.

N

4 In the table of contents, right-click ManhattanTractsNeighborhoods and click Open
Attribute Table. There are still some census tracts with no neighborhood names but these
are parks/cemeteries. Notice the fields for census tracts and neighborhoods.

I (Cermus Tract 33
1501 (1507 [Canms Tract 1661
100 51 Carma Tt 21

17 s o [ pasorss7sdecnd

5 Close the table and save the map document.
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Tutorial 6-7

Automating geoprocessing with
ModelBuilder

Spatial data processing often requires several steps and geoprocessing tools to
produce desired results. ModelBuilder is an application in ArcGIS for creating
macros— custom programs that document and automate geoprocessing workflows.
After you build a model, you can run it once, or save it and run it again using differ-
ent input parameters. In this tutorial, you build a model with several steps for dis-
solving census tracts to make neighborhoods for a city within a county. Before you
go to work using ModelBuilder, it is helpful to examine the inputs and outputs, and
then the finished model that you build.

The starting map document, shown in the image, has all municipalities (cities) and census
tracts in Allegheny County, Pennsylvania, as downloaded from the US Census Bureau’s
TIGER basemaps. In this tutorial, you create neighborhoods for Pittsburgh in the center of
the map.

= Layers
= @ Tracts
s L=

“ 8 Munc p
o tull

L

7

8

STFD |  HOOD ]
42003220400 |Allegheny Center |
42003220100 | Allegheny West
42003160300 |Allentown
42003160300  |Adington
42003160400  |Adington Heights
42003202300  |Banksville
42003050900 |Bedford Dwallings
42003191600 |Beechview
42003192000 | Beechview
42003180900 |Beftzhoover ]
10/42003080200 | Blooméield ,
1142003080400  |Bloomfield

12[42003080600 | Bloomdietld |

13/42003080900  |Bloomfield

14]42003090300 |Bi
1542003010300 _|Bluff

The user must supply a crosswalk table that lists the
tracts that define neighborhoods in the city. In this
case, each Pittsburgh neighborhood is made up of one
or more tracts, as seen in the partial crosswalk table
listing in this table.
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The output is the dissolved set of
neighborhoods. You can see the
tracts that ModelBuilder dissolved
for each neighborhood as interior
black lines for the red neighborhoods.

When you run the model, a form 6pens asking you to supply parameters—all of the
elements in the model that the user needs to change for the particular run. With the
model, it is possible to create dissolved polygons for any subset of a polygon basemap. See
the following figure for a description of this model’s parameters. This is the user interface
for the model that has documentation and parameters that the user can change.

8semzp Polygons ~| Dissoh Any Subset of
[races - _aj Polygons
(1N d the Output
- ome and save the
{Pghcrossnak = E’ Dissoved Polygons a8 you wish (2)
Output Dissolved Polygons You need to know the Basemap
[or El Palygon D used in the ¢rosswak table
and the Dssoed Polygon 1D for the
Jom Field A .
['-EL—-— output polygons for input
s =] hote. (3) Browse for the input
Jon Raid BaseMap Polygons and fts Crosswalk
im =]
= B
[t ] o | eneoameen.| <<icnnep | |

Finally, following is the workflow
model diagram that you build. Earlier
in this chapter you ran geoprocessing
steps interactively from the ArcMap
main menu. For models, however, you
access the same functionality using the
ArcToolbox window and tools. Each tool
becomes a process (the yellow boxes seen
in the model in the following figure)
with blue inputs and green outputs in a
model diagram.

ModelBuilder shows input and output elements with black arrow lines that go from and to
processes. Each element with a “P” near its upper right is a parameter. Input Join Field and
Output Join Field are variables that store input parameter values for further processing (an
explanation is given later in this tutorial).
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The first step of the model is to join the crosswalk table to the basemap polygons. The user
can supply any two consistent inputs to Add Join that have matching polygon IDs. The
output, Joined Polygons, has only polygons included in the crosswalk table. In the case that
you will run, the crosswalk is for Pittsburgh tracts, so only Pittsburgh tracts are output
from the larger county basemap.

Next, the Dissolve process uses the crosswalk data to carry out dissolving, resulting in
Output Dissolved Polygons. Finally, the model removes the join so that you can rerun
the model with the same or different initial inputs. Otherwise, an error would result,
indicating that the join already exists.

Open a map document

1 Open Tutorial6-7.mxd from the Maps folder. The map of Allegheny County opens
displaying TIGER file census tract and municipality polygons. Municipalities is just for
reference, while Tracts is an input for dissolving. The other input, the crosswalk table
PghCrosswalk, is also available in the map document. *

T
~J

2 Inthe table of contents, click the List by Drawing Order button.

3 Save the map document to the Chapter6 folder of the MyExercises folder.

Set geoprocessing options
1 Cdclick Geoprocessing > Geoprocessing Options.
2 Ifitis not already selected, make sure that “Overwrite the outputs of geoprocessing
operations” is checked. With this option on, you can rerun the model repeatedly without
having to delete model outputs first, which saves time when debugging and getting your

model to work properly.

3 Click OK.

Create a new model
] Click Windows > Catalog.

2 Expand Home—MyExercises\Chapter6 in the folder/file tree.

3 Right-click Home—MyExercises\Chapter6, click New and Toolbox, and rename the new
toolbox Chapter6.tbx.
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4 Right-click Chapter6.tbx and click New, Model. ArcMap opens the Model window that
you use to create your model.

Join the crosswalk table to the layer to dissolve

Next, you browse through system tools to find the Dissolve tool. When you pursue model
building on your own, you will need to systematically browse through all of the tools
available to get ideas and see what is possible. When you find a tool and want to learn about
it, right-click it and click Help.

L)

1 Close Catalog and click Windows > Search.

2 Click Tools from the Search window. The result is a listing and links to the ArcGIS
classification of tools available for use directly or as elements in models.

3 Click the Data Management tools link. Here you see the first page of many pages with
data management toolsets.

4 Scroll down and click Joins.

5 Dragthe Add Join (Data Management) tool to your model. vt
Close the Search window. Add Join Layer

6 Double-click the Add Join process in your model and make selections using the drop-
down list in each field as shown in the image. Ignore the information message symbol
for the Input Join Field. Be sure to clear the

Keep All Target Features (optional) check box. -

Tabla
With this option off, the only features kept in f::,,m. % T
the output are those in the crosswalk table, %&,
which will be Pittsburgh census tracts. This sje e

saves a Clip tool step.

W @ 1 B

[ PghCrosswak
foser g -

r Keep Al Terget Fastures {opsional)

=

(o] ot | o | sseeres |

7 Click OK and resize and reposition
model elements as shown in the image.

8 Click the model’s Save button.
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Run the partial model

ArcMap appends table names to attribute names in joined data; for example, HOOD in
PghCrosswalk becomes PghCrosswalk. HOOD. Next you run the Add Join process. Then
the appended attribute, PghCrosswalk. HOOD, is available in a list of attributes for you to
use in configuring additional processes in subsequent steps. If you didn’t run the Add Join
process now, you'd have to know about and type the appended name on your own.

Right-click Add Join in your model, and A ¢
click Run. As the process runs, a report G- g
window opens for the task and its status. R o |

Complated

[~ Close this dislog when completad succasshully

Executing (Add Join): AddJoin Tracts 2]
FIPS PghCrosswalk STFID KEEP_COMMON

Start Time: Fra May 18 09:06:31 2012
Succeeded at Fri May 18 09:06:32 2012
(Elapsed Time: 1,00 seconds)

E-|

Click Close. ArcGIS adds shadows to the process and its output to indicate that they have
been run. Note that if you make an error and have to rerun the model, first you have to
click Model on the Model window’s main menu and then click Validate Entire Model. This
resets all processes to the unrun state.

Dissolve tracts

1
2

Click Windows > Search, type dissolve in the search text box, and press ENTER.

Drag the Dissolve (Data Management) tool below the Add Join process in your model.
Close the Search window.

Click the Connect button % on the Model window’s Standard toolbar, click Tracts
(2) output from the Add Join process in the model, click the Dissolve process, and click
Input Features in the resulting context menu.

Click the model’s Select button % You should always click this button after using
another button on the Standard tool bar. Otherwise, the next time you click in the Model
window, you will get an undesired action. The Select button’s action is usually acceptable.

Double-click the Dissolve process in your model and make selections using the drop-

down list in each remaining field as shown in the image on the next page (but do not
click OK).

Geoprocessing [E:V:9:003 0 [I 243

i
-J




244 ) CHAPTER 6

Geoprocessing

Select Tracts.POP2000 in the Statistics
Field(s) and ignore the warning.

Click in the Statistic Type cell to the right
of Tracts.Pop2000, click the resulting
drop-down arrow, and select SUM.

Repeat steps 6 and 7 for two additional
attributes, Tracts. WHITE and Tracts.
BLACK, using SUM for both. At this point,
you should have Tracts.Pop2000, Tracts.
WHITE, and Tracts.BLACK in the lower
panel of the Dissolve tool window, all with
the SUM Statistic Type.

Click OK, right-click the Neighborhoods

output of the Dissolve process, click Add
To Display, and save your model.

model has finished running.

GIS TUTORIAL 1

Input Features

| Tracts (2)
Cutput Feature Class

=g

| C\EsrPress\GIST1\My

&

haptert.g

)
i i Tracts. AVE_FAM_S2

[ trects use_unms
[ vracs.vacant

[ tracts.owner_occ
[ treas.renter_occ
[ Tracs.sqmi

[ pghcrosswnik sTED
PghCrosswalk HOOD

2]

seecAl | nsehamr | Add Fiald |
S L
=l
[Feg [ smemerye |
=
t] o
[ ] conm | awow | showmep>> |

Right-click the Dissolve process, click Run, and close the resulting window when the

YOUR TURN

The basic model is almost complete. The last step is to have the model remove the join in
the Tracts output of the Add Join process so that the user can run the model again without
manually doing so. Otherwise, the Add Join process would fail because a join already exists.

Search for and add the Remove Join (Data Management) tool to the model as the last process. \

Use the output of Add Join, Tracts (2), as its input (double-click the Remove Join process, click
“Layer Name or Table View,” select the output of the Add Join process, and select Crosswalk for
the Join). The Remove Join tool automatically identifies PghCrosswalk as the join to. Do not add

the output of Remove Join to the display.

Run the Remove Join process. Save your model. Symbolize Output Joined Polygons (the
neighborhoods) with a hollow fill and a red outline with width 3, and then move Tracts to the

top of the table of contents and compare Tracts and the new Neighborhoods. You should see the

output display that is at the start of this tutorial on ModelBuilder.

Reset the model so that you can run it again by clicking Model, Validate Entire Model. Run the
entire model by clicking Model > Run Entire Model. Again, symbolize Output Joined Polygons

with a hollow fill and red size 3 outline, move Tracts to the top of the table of contents, and

compare Tracts and the new Neighborhoods. You should see the output display that is at the

start of this tutorial on ModelBuilder.

]l

I
/
/
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Generalize element labels

2

3

Your model is capable of being a general tool for dissolving any polygons. As a first step to
making the model general, you change several element labels.

Right-click the Tracts input to Add Join element, click Rename, type Basemap
Polygons, and click OK.

Similarly, change labels of other
elements as shown in the image.

i
|

Click the model’s Save button.

Add model parameters

1

2

Currently, your model is “hardwired” with inputs and outputs fixed in processes. Next, you
will make several element parameters that users can change without modifying the model
itself. Instead, users will type or make selections in a form when opening the model.

Right-click Basemap Polygons and click Model Parameter. A “P” appears above and to the
right of the element indicating ArcGIS will ask the user to browse for an input map layer.

Similarly, make Crosswalk and Output Dissolved Polygons model parameters.

Add variables to the model

3

To be general, the Add Join process needs to get two of its inputs from the user, the Input
Join Field and the Output Join Field. You can make these inputs parameters, but first you
need to create variables to store them in the model.

Right-click the Add Join process. Click Make Variable > From Parameter > Input Join
Field. ArcGIS creates the variable for you.

Click anywhere in the white area of the model to deselect elements. Move the new
variable above the top left of the Add Join process and make its element a bit wider so

that its entire label displays.

Make Input Join Field a model parameter.
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4 Repeat steps 1 through 3, except make the variable for the Output Join Field of
the Add Join process. Move the new element above and to the right of the Add Join
process.

Add labels for documentation

Labels can help document the model. You will add a model title and some notes about the
variables.

1 If necessary, select all model eleménts and make some room at the top for alabel.

2 Right-click the white area at the top, click Create Label, double-click the resulting
Label, and type Model to Dissolve a Subset of Basemap Polygons.

3 Right-click the new label, click Display Properties, click in the cell to the right of Font,
click the resulting builder button, change the font to Bold size 14, click OK, and close
the Display Properties window.

4 Right-click the Input Join Field element, click Create Label, click anywhere in the
model white area, drag the new label above and to the left of the element, double-
click it, and type You must examine the Basemap Polygons attribute table and
Crosswalk table and note their field names that share the same polygon IDs or
names for use as parameter values on opening the model.

5 Right-click the new label, click Display Properties, click the cell to the right of Text
Justification, click Left instead of Center, and close the Properties window.

@ Break this label up into several Model to Dissolve a Subset of Basemap Polygons

lines by placing your cursor after
. . You must examine the Basemap attribute table
words to create new lines, pressing and Crosswalk table and note their field names

the SHIFT key, and pressing ENTER. e st 1 ity opening the modl.

7 Click the model’s Save button.
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Add a model name and description for documentation

You can add help documentation to the form that will open on running the model, in
model properties.

1 Click Model on the model’s main menu, and click Model Properties.

2 Type DissolvePolygons for Name (no spaces are allowed) and Dissolve Any Subset of
Polygons for Label.

3 Type as much as you want of the following help message in the Description text box:
Dissolve any subset of basemap polygons given a crosswalk table for the subset.

1. Name and save the Output Dissolved Polygons as you wish.

2. You need to know the Basemap Polygon ID used in the crosswalk table and
the Dissolved Polygon ID for the dissolved output polygons for input here.

3. Browse for the input Basemap Polygons and its Crosswalk.
4 Select the Store relative path names check box.

Click OK.

1]

6 Click the model’s Save button and close the Model window.

Open and run the finished model

1 Remove Neighborhoods from the table of contents in your map document.

2 In Catalog, right-click the Dissolve Any Subset of Polygons model, click Open, and close
the warning at the top of the resulting form.

3 Click the Show Help button at the bottom of the form. You do not need to change any of
these input parameters. .

4 Click OK to run the model. The model runs, adding the dissolved neighborhoods to your
map display.

5 Save your map document and close ArcMap.
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Assignment 6-1

Build a study region for Colorado counties

In this assignment, you build a study area for two rapidly growing counties in Colorado: Denver and
Jefferson counties. You create new feature classes for an urban area study using point and polygon
layers downloaded from the US Census website. Because we want to study two counties, you need to
use select by location, merge, and clip to create the study area features.

Get set up

* Rename the folder \EsriPress\GIST1\MyAssignments\Chapter6\Assignment6-1YourName\
to your name or student ID. Store all files that you produce for this assignment in this
folder. Create a new map document called Assignment6-1YourName.mxd with relative
paths.

« Create a new file geodatabase called Assignment6-1YourName.gdb. Store new features that
you produce for this assignment in this file geodatabase.
Build the map
Add the following to your map document:
* \EsriPress\GIST1\Data\UnitedStates.gdb\COCounties—polygon features of Colorado

counties.

» \EsriPress\GIST1\Data\UnitedStates.gdb\COStreets1—line features of Jefferson County
streets.

* \EsriPress\GIST1\Data\UnitedStates.gdb\COStreets2 —line features of Denver County
streets.

* \EsriPress\GIST1\Data\UnitedStates.gdb\COUrban1—US Census 2010 urban area features
for Jefferson County.

» \EsriPress\GIST1\Data\UnitedStates.gdb\COUrban2—US Census 2010 urban area features
for Denver County.

* \EsriPress\GIST1\Data\UnitedStates.gdb\COWaterl —US Census 2010 named water
features for Jefferson County.

« \EsriPress\GIST1\Data\UnitedStates.gdb\COWater2—US Census 2010 named water
features for Denver County.

* \EsriPress\GIST1\Data\UnitedStates.gdb\USCities—point features of US cities.

Process the data

Perform select by location or geoprocessing operations to create the following study area features
in your file geodatabase. Remove the original features when finished with the geoprocessing,

« StudyAreaCounties—one feature class of Jefferson and Denver counties only



GIS TUTORIAL 1 Geoprocessing (G V9N ¥ l 249

- e

* StudyUrbanAreas—one feature class combining urban areas for both Jefferson and
Denver counties

» StudyAreaCities—point layer showing populations of cities in the study urban area only.
Add and calculate a field for the population change between 2000 and 2007.

* StudyAreaStreets—one feature class combining streets also clipped to the study urban
area

» StudyAreaWater—one feature class combining water features that intersect the study
urban area

Requirements

* Label the study area counties and cities using the NAME fields with halo masks, display

J the cities as graduated points using the POP2007 field with a quantile classification and 5
| classes, and display the water and streets as ground features. Decide how best to display
the study urban area polygons. Select Wadsworth street in the study area. Hint: Use FE_
NAME=Wadsworth. Show it as a separate layer.

i
b

| * Create an 8.5-by-11-inch map layout zoomed to the study urban area that includes a title,
legend, scale bar, and other items you think necessary. Export the layout as Assignment6-
1YourName.jpg.

Analyze the map

Create a Word document called Assignment6-1YourName.docx. Answer the following questions
using the attribute tables and spatial queries, and insert your layout image below your answers:

1. What is the total 2007 population of the cities in the Jefferson County study areas?
2. What is the total 2007 population of the city in Denver County?

3. What city had the largest population increase between 2000 and 2007?

4. What city had the largest population decrease between 2000 and 2007?

5. Name the cities that are within two miles of Wadsworth roads in the study urban area.
Hint: Select all streets, boulevards, parkways, etc. named Wadsworth.
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function extracts the number of characters entered—1 in this case—starting on the left of
the input field, ZON_CODE.

» Dissolve the parcel’s features using the Dissolve function, using your new field (ZONE) as
the dissolve field, and adding SUM statistics for the three tax fields (TAX_LAND_A, TAX _
BLDG_A, TAX_AREA). Click in the Statistics Type cells to select SUM. Save the output
feature class called Zoning in your file geodatabase.

* Add the new Zoning feature class to your map document, as well as the curbs arcs and -
curbs annotation, and East Liberty outline. Use the Unique Values option of the categories -
method of classification for symbolizing the ZONE field. Use muted colors with no outlines
for the various ZONE values, including Lilac Dust for A (Development), Rose Quartz for C
(Commercial), Gray 30% for M (Industrial), Yucca Yellow for R (Residential), and Blue Gray
Dust for S (Special). Label each zoning code with its full name. Add zoning features again as

a light gray, hollow fill outline. A6-2

* Create an 8.5-by-11-inch portrait layout zoomed to scale 1:9,000 including a title, legend,
map scale in feet, and other map elements that you think necessary.

:'[ * Export your map layout as Assignment6-2YourName.jpg.

Create a PowerPoint document

Create a PowerPoint presentation called Assignment6-2YourName.pptx that includes the
following:

» Title slide, including your name
» Slide with a table of the summed Tax values for each zoning code

» Slide with your map layout image
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Assignment 6-3

Build a model to create a fishnet map layer for a
study area

The following image is the fishnet map layer that you will create with several steps saved in a
ModelBuilder model. It consists of uniform, square grid cells saved in a polygon map layer, and as |
an option includes an additional layer of centroid points for each cell. Both the cells and centroids

are useful for spatial analysis; for example, for displaying counts of structural fires by grid cell.

The centroids allow you to display a second attribute using size-graduated point markers or a color |
ramp, while a choropleth map displays the first variable. You can create cell-level data from point

data, such as residential fire incidents or crimes locations, using spatial overlay as done in chapter 2.

& ./ Layers
= 8 Fshnet_Label

= B Pittsburgh
=)

= B Fshnet
=

Get started

First, rename your assignment folder, create a map document, create a file geodatabase, and create
a toolbox and model.

» Rename the folder \EsriPress\GISTl\MyAssignments\ChapterG\Assignment6-3YourName\

to your name or student ID. Store all files that you produce for this assignment in this
folder.

» Create a new map document, Assignment6-3YourName.mxd with relative paths.

* Create a new file geodatabase, Assignment6-3YourName.gdb. Save all of the map layers
and tables you create in this file geodatabase.

* Add a new toolbox called Assignment6-3YourName with a model called FishnetStudyArea.

« Add \EsriPress\GISTl\Data\Pittsburgh\City.gdb\Pittsburgh to your map docurnent,
symbolized with a hollow fill.
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Requirements

The model diagram for the finished model that you create is in the figure. The input map layer is

any polygon layer that defines the study area. It could be a boundary, such as for Pittsburgh, census
tracts, or any other set of polygons. The Create Fishnet tool (see tutorial 2-7) has several parameters
for constructing the grid cell map layer. It needs the cell size (while the tool has inputs for both
width and height, you will almost always want square grid cells, so width will equal height), the
number of rows and columns in the extent, and the extent coordinates of the output. The Create
Fishnet tool has provision to import the needed map extent coordinates from the input study area
polygons, so that part is easy. To calculate the number of rows and columns of the fishnet, you must
have projected coordinates for the input layer (the Pittsburgh layer has projection state plane in
feet, so this case meets that requirement) and you must look up its map extent coordinates in its
Source properties as seen in the image as Top, Bottom, Left, and Right. You can get these extent
values by right-clicking Pittsburgh in the table of contents and opening its property sheet to the
Source tab. Then use the Excel workbook, \EsriPress\GIST1\Data\DataFiles\FishnetCalculations.
xlsx, to compute the number of rows and columns for any cell size. For the case of 1,000-foot cell
size, you need 52 rows and 64 columns. !

A B c D il F
Cell size 1,000 Can be changed to whatever you wish

2
3
4
5 Numbar of rows
6
7
8

Top 433,417
Bottom 381,929 Divide Height by cell size
Height 51,487 number cells = 51.48744
9 I. dedup = 52|
10 Number of columns
11 Right 1,379,786 Divide Width by cell size
12 Left 1,315,935 number cells = 63.851
13 Width 63.851 [roundad up = 64)
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