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*** Files needed for exercise: NY_Counties.shp, NY_FQHCs_Urban.shp, NY_FQHCs_Rural.shp,
NY_FQHCs_Unknown.shp

GIS II: Data Management
Essential Geoprocessing Tasks Exercise

Goals: The goal of this exercise is to understand how to use geoprocessing tools in ArcGIS.

Skills: After completing this exercise, you will be able to use the Merge, Project, Dissolve, Clip, and

Buffer tools to perform basic geoprocessing tasks in ArcGIS.

Setting the Data Frame Coordinate System
1. Open a new blank map in ArcMap.
2. Right click in white space and choose Data Frame Properties

Full Extent
Go Back To Previous Extent
Go To Mext Extent

+ 40

Fixed Zoom In

Fixed Zoom Out

EA ui
Ku A

Center
Select Features

Identify...

© %z

% Paste Ctrl+V

[ Data Frame Properties... %:

3. You want to set the coordinate system for the data frame before you start so that it remains
consistent throughout the project. Click on the Coordinate System tab.

4. Browse to Projected Coordinate Systems > UTM > NAD 1983 >
NAD_1983 UTM_Zone_18N. Remember that this is the standard coordinate system for New
York. Click OK.
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Merging Data

N

LEH
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Data Frame Properties

=

Feature Cache I Annotation Groups | Extent Indicators I Frame I Size and Position

General I Data Frame | Coordinate System | llumination I Grids

Er R | Type here to search

MECE IR R

@ MAD 1983 UTM Zone 13N -
@ MALD 1983 UTM Zone 14M
@ MAD 1983 UTM Zone 15M
@ MALD 1983 UTM Zone 16M
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e
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Current coordinate system:

MAD_1983_UTM_Zone_18M
WKID: 25918 Authority: EPSG

Projection: Transverse_Mercator
False_FEasting: 500000.0
False_Morthing: 0.0
Central_Meridian: -75.0
Scale_Factor: 0,9996
Latitude_Of_Origin: 0.0

Linear Unit: Meter (1.0)

Transformations. ..

| »

m

0K || Cancel Apply

+
1. Click the Add Data button " and browse to the Geoprocessing Exercise_Data folder.

2. The FQHC service location data that are available to us came in three parts. Add all three:
NY_FQHCs_Rural.shp, NY_FQHCs_Unknown.shp, NY_FQHCs_Urban.shp. Ignore the

warning saying that the FQHC data uses a geographic coordinate systems that is different

from the one used by the data frame; we will deal with this issue at a later time.
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3. You can see that the point level datasets cover three separate parts of New York. You
want to merge them together into one dataset that you can use for analysis.

4. In ArcToolbox, click on Data Management Tools > General > Merge.

= &3 Data Management Tools
&y Attachments
& Data Comparison
&3 Distributed Geodatabase
Ea Domains
5 Feature Class
%‘g Features
& Fields
& File Geodatabase
= %g General
,.r\\‘ Append
"'\\’ Calculate Value
“ Copy
,.r\\‘ Create Database View
"'xQ_ Delete
"‘:ﬁ Delete Identical
#., Find Identical
gy Verge

"‘:ﬁ Merge Branch

5. The Merge tool combines like datasets. Choose all three health services shapefiles for input
datasets. Save the output dataset in the Exercise_Data folder and name it
NY_FQHCs_Merge.shp.
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F b |

I\ Merge =aRE X

Input Datasets
| =l
< »NY_FQHCs_Urban

< »NY_FQHCs_Unknown
< »NY_FQHCs_Rural

(€] 2] x][#] [

Qutput Dataset
g_content\GISII_SHD\GISII-selected\Leveraging_the_Where\Exerdse_DataNY_FQHCs_Merge.shp
Field Map (optional)

[#-1D {Long) -

m

€ B x & @

-- Urb_Rur (Text)

ype (Text)

ctive (Text)

-- Operate (Text) o

[ oK ] ’ Cancel ] ’En\rironments... ] | Show Help =3 |

h

6. Note the Field Map in the Merge tool. Since the fields are identical in all three input datasets,
they will be merged together into common fields. If the fields were not all identical, the Field
Map would list all fields from all input datasets.

7. Click OK to run the tool. The new merged shapefile should be automatically added to the

Table of Contents. You can remove the three original FQHC layers.

Projecting Data
1. Now that you have the FQHCs merged, you can look more closely at FQHCs in just one
Behavioral Risk Factor Survey (EMS) group. There are few things you need to do to set this

up.

+
2. Click the Add Data ™ button and add the last piece of data, NY_Counties.shp.
3. Use the Source tab in the Layer Properties window to check the coordinate systems for
both the FQHC points and the New York counties. Do they match?
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4. Use the Search function to find the Project (Data Management) tool. You want to project
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the merged FQHC points to have the same coordinate system as the counties. Set the

appropriate input and output datasets as in the image below.

[ "E% Project | o ] e
-
Input Dataset or Feature Class
|WV_FQHC5_merge ﬂ
Input Coordinate System {optional)
GCS_WGS_1984

Output Dataset or Feature Class

Ci\Users\ruiyang'Desktop\Geoprocessing \Exercise_Data\WV_FQHCs_Rural_merge_prj.shp
Output Coordinate System

MAD_1983 UTM_Zone_1i7M

B

Geographic Transformation (optional)

MAD_1983_To_WGS_1984_5

| (=] [x] [+]

[ oK ] [ Cancel ] [En\tironments... ] [ Show Help => ]

h =

5. To quickly find the Output Coordinate System you want, you can use the Layers feature.
From the Spatial Reference Properties window, click the Layers folder which displays
coordinate systems for layers already in use in the map project. You can then choose
NAD_1983_UTM_Zone_18N.

6. You will also need to remove the existing transformation and select the transformation:
NAD_1983_to WGS_1984 5

7. Click OK to run the tool and the new file will be added to the Table of Contents. Remove the
NY_FQHCs_Merge file.

Dissolving Features
1. Now that the datasets are in the same coordinate system, you can begin to do analyses that
use both of them in conjunction. However, you are interested in EMS regions, and you have
been given a county shapefile. You can create an EMS area shapefile using the Dissolve

tool.
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2. Use the Search function to find the Dissolve tool.
Search B X
o |{;} - H &7 ’Lcu::al Search -
ALL Maps Dats Toals il

|dissnlue Q

Any Extent -

Search

y, Dissolve (Data Management) (Tool)
Aggregates featurez bazed on specified at...
toolbowesi\system toolboxes\data manaae...

"'\% Dissolve NeTWoTk | vork Analyst) (...
Creates a network dataset that minimizes ...
toolbowes\system toolboxes\network anal...

"‘f% Dissolve Route Events (Linear Refere...
Removes redundant information from eve...

3. The Dissolve tool will combine polygons within a shapefile together based on a common
attribute. Choose the New York counties as the Input Features. Make sure to give the
Output Feature Class an appropriate name and save it in an appropriate place.

4. If no Dissolve Field is specified, all polygons within the shapefile will be merged together to
create one shape. In this case, that would create the state outline of New York. You want to
have EMS regions as the result, so choose EMS_region as the Dissolve Field. This will

dissolve the boundaries between any counties that have the same value for EMS_region.
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r bl
g\ Diszolve @E‘g

»

Input Features 5

INY_Cu:-unties ;I @

Output Feature Class
=_9\Training_content\GISII_SHD\GISII-selected\Geoprocessing\Exerdse_Data|NY_EMS_regions.shp @

Digsolve_Field(s) (optional)
[7] cesaFp10 -
[7] METDIVFFR 10

[7] FUNCSTAT10

7] ALAND10

[7] awaTER 10

[C] INTPTLAT 10 ‘_

[ mrPTLON1D
EMS_region

1
m

4| 1 |

l Select Al ” Unselect Al

Statistics Field(s) (optional)

Field Statistic Type @ I
x
+
+

4 1 | »

Create multipart features (optional) i

[ OK ] [ Cancel ] [Environments... ] ’ Show Help == ]

5. Click OK to run the tool. A new shapefile will be added to the Table of Contents with the

resulting EMS regions.

Selecting Features

1. Now that you have EMS regions, you want to select just one: Central New York. There are

many ways to do this. You can use the Select Features tool e from the toolbar to click on
the county interactively. You can also select it using the Attribute Table, or by writing a

Selection Query using the Select by Attributes option.
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Table
ERE- LR

NY_EMS_regions

FID | Shape* | EMS_region
v[ 0ofPolygon Pd\rnndack—&unalﬂcman
1|Polygon _|Big Lakes
2[Polygon _[Central ew vork
3|Pelygon Finger Lakes
<[Polygon _|Hudson-Hohawk
5 Polygon __|Hudson Valley
&[Polygon | Mid-State
7[Polygon _|Monroe-Livingston
8[Polygon __[Mountain Lakes
9[Polygon _|Nassau
10[Polygon | New York City
11[Polygon___|North Country
12[Polygon __|Southern Tier
13[Polygon | Southwestem
14|Polygon | Suffolk
15 [Polygon
16|Polygon | Westcnester
17 |Polygon | Wyoming-Erie
[T 1k oM E
(1 out of 18 Selected)

NY_EMS_regions

EHI,

Children's Environmental Health Initiative

2. Once you have the district selected, right click on the NY_EMS_regions shapefile (the one

you just created by dissolving) and click on Selection > Create Layer From Selected

Features. Rename the layer properly. This is only a temporary layer. Export the new layer if

you want it to be saved permanently.

=] NY_EMS_regions
O

= [ WY
O

B Copy

X Remove

Open Attribute Table

Joins and Relates 3
',;J Zoom To Layer
Visible Scale Range 3
Use Symbol Levels
Selection 4 | Zoom To Selected Features

Label Features

Edit Features

4 Convert Features to Graphics...

Convert Symbology to Representation...

Data
<> Save As Layer File...
‘:'-’ Create Layer Package...
P Properties...

s e e

Pan To Selected Features

Clear Selected Features
Switch Selection
Select All

Make This The Only Selectable Layer

Copy Records Fer Selected Features

Create Layer From Selected Features

Open Tab—=* \ s

Create Layer From Selected
Features

Create a new layer containing the
selected features
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Clipping Features

1. Next you want to limit the FQHCs to just those within Central New York. You'll use the Clip tool to
do this.

2. Use the Search function to find the Clip tool.
Search H X

«% @
ALL Maps Crata Tools

clip] Q

Any Extent «

H - ’Local Search -

Search returned 14 items Sort By =

#,, Clip (Analysis) (Tool)
Ewtracts input features that overlay the cli...
toolboxes\system toolboxes\analysis tools...

3. You want to clip the FQHCs (Input Features) to the shape of Central New York (Clip Features).

Name the output something appropriate and put it in an appropriate place.

Input Features

| NY_FQHCs_Merge_prj =l

Clip Features

|Centra| Mew York j

QOutput Feature Class
Training_content\GISII_SHD\GISII-selected\Geoprocessing\Exercse_Data\MY_FQHCs_CenthY.shp
¥ Tolerance (optional)

-

[Meters - ]

0K ] [ Cancel ] [En'u'irnnments... ] [ Show Help ==

L

4. Click OK to run the tool and the new clipped FQHC file with be added to the Table of Contents.

Buffering Features
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1. Finally, you would like to see if there are areas in Central New York EMS Region that are not
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within ten miles of a FQHC. You will use the Buffer (Analysis) tool to do this.

2. Find the Buffer tool using the Search function. You want to create buffers around the District 10
FQHCs (Input Features). Name the Output Feature Class something logical (it should include
the distance of the buffer for easy reference) and put it in an appropriate place.

Specify the Linear unit as 10 Miles. If you have time, try buffers of other sizes.

Choose NONE for the Dissolve Type. If you have time, experiment with different dissolve

options.
.. Buffer | |
Input Features
| NY_FQHCs_CentNY |
Output Feature Class

R:\Projects\CDC\GIS_Surveillance\Phase_9%Training_content\GISI_SHD\GISII-selected\Geoprocessi

Distance [value or field]
(@ Linear urit

1)

10 [fie

) Field

m

Side Type (optional)

FULL
End Type {optional)

ROUND
Method {optional)

PLAMAR. -
Dissalve Type (optional)

NOME -
Dissolve Field(s) (optional)

[C] FID i
o |
[T] Mame M

D Migrant il

[ 0K ] l Cancel ] lEnvirnnments... ] l Show Help == ]

m

b

5. Click OK to run the tool. A new shapefile of the buffers will be added to the Table of Contents.

6. You can now see a visual representation of which areas of group 3 are within and not within ten
miles of a FQHC location.
7. Edit the metadata of the buffer shapefile before you exit ArcMap. Right click on the layer in the

table of contents and go to Data > View Item Description. Click the Edit button Eufla s at the

top. Add basic summary, description, credits and use limitations. Some important things to

include might be: What does this data represent? Where did the FQHC data originally come
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from? What is the geographic extent? Who geoprocessed this data and what was done? Is use of

this data restricted in any way? Make sure to Save the edits when you have finished.

Review Results
1. After using all geoprocessing tools, it is a good time for us to review every operation we have
done. Click Results from the Geoprocessing menu to open the Results window.

Geoprocessing | Customize  Windows  Help
#, Buffer S~
- —]

q x

=

&
o}

=

Intersect

Unicn

Merge

Dissolve

Search For Tools
ArcToolbox

Environments...

O% Ax@el > > A

Results

ModelBuilder Results

Eython Open the Results window so you
Geoprocessing C|  can track and review the
geoprocessing steps you have
performed. In this window you
can also share your geoprocessing
results with others as packages or
SErViCEs.

@' Press F1 for more help.

I
2. Click on the "+" icon next to the tool name to expand the results records. You can review your

input parameters, output location, error messages, etc. Feel free to explore what's included.
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Results O x

- & e

= ’% Buffer [174737_03062017]
=} Output Feature Class: FQHCs_NY_CNY_10Mi_Buf.shp
= & Inputs
()] Input Features: NY_FQHCs_CentNY
= Distance [value or field]: 10 Miles
Side Type: FULL
End Type: ROUND
Dissolve Type: NONE
Dissolve Field(s):
= Method: PLANAR
|':r' Environments
= E] Messages | 4
@ Executing: Buffer NY_FQHCs_CentMY R:\Projects\CDC\GIS_Surveillance’
(D) Start Time: Mon Mar 06 17:47:35 2017
(D) Succeeded at Mon Mar 06 17:47:37 2017 (Elapsed Time: 1,06 seconds)
= ’& Clip [174552_03062017]
= Output Feature Class: NY_FQHCs_CentNY.shp
& Inputs
[ Environments
@ Messages
= ’% Dissolve [173628_03062017]
[E) Output Feature Class: MY_EMS_regions.shp
& Inputs
(" Environments

»

m

=
=
=
=

4 | i | b

3. Logs for historic tool-use will be saved in the map documents. It is a good way to document your
process. However, the results will increase the file size of the map document quickly and cause
some trouble or delay when you are using Arcmap. Right click on the tool name. You can use
Remove to delete the tool record while keeping the output data. Or you can select Delete to

erase both this entry and ALL output data generated by the tool.

Results o x
= ™ Current Session ~
RPN e 17077 oansoni) 1
=] Qutput Feature Cl Ej' Open
= & Inputs @ Copy
[%2]) Input Features: % Remave
= Distance [valug
= Side Type: FUL Rename |
= End Type: ROU Copy As Python Snippet T
= Dissolve Type: % Delete
= Dissolve Field::
= Method: PLAN RelRun
w' Environments Share As v
=] @ Messages Save As... |
[J Executing: Bufferres o) C\GIS_Surveillance

@ Start Time: Man Mar 06 17:47:35 2017
(D) Succeeded at Mon Mar 06 17:47:37 2017 (Elapsed Time: 1.06 seconds)
= ’% Clip [174552_03062017]
[%3] Qutput Feature Class: NY_FQHCs_CentMNY.shp
<> Inputs
P Environments
@ Messages
= ﬁ Dissolve [173628_03062017]
[El] Output Feature Class: NY_EMS_regions.shp
<> Inputs
P Environments

4| [l | 3






