GIS and Forest Engineering Applications

GIS LAB 6

Using the Projection Utility.
Converting Data to Oregon’s Approved Lambert Projection.
Determining Stand Size, Stand Types, Road Length, and Stream Length.

This lab will ask you to work with the ArcToolbox map projection tools within ArcGIS.
The intent of the lab is to show you how to change a shapefile’s projection. Knowing
how to use the projection tools will allow you to convert spatial data from different
organizations or sources into a common projection. This ability is extremely anpirt
you want to do any analysis of databases that have differing projections. Thé &bowi
require you to pay attention to file management and organization.

The data for this lab comes from McDonald Forest. We will be working with spatizal
representing the forest boundary, streams, roads, and stands.

Open the Windows Explorer and navigate to the t:\teach\classes\fe3®dmtation on

the forestry network. Using the mouse, right click on this folder and choose oaopy fr

the menu that appears. Use Explorer to navigate to your workspace folder. For most of
you this will be located on the n:\drive and the will have the same name as your use
name- for me it’'s n:\\wingm. Right click on your workspace folder and choosefpaste

the menu that appears. This should copy the gislab6 folder and all the folders and files
located under it into your workspace.

The two folders contained in the folder that you should’ve copied are named “mac_spn”
and “mac_lamb.” There are shapefiles inside of both folders but the folderdrdiffer

one another in that different projections are used for the shapefiles located withi
“Mac_spn” contains shapefiles in an Oregon State Plane Coordinate Systeiseththe
NAD27 datum. “Mac_lamb” contains shapefiles that are in Oregon’s officialqtia)e

an Oregon Centered Lambert Conformal Conic projection that uses the NAD83 datum.

We're going to start by opening up a new ArcMap session. You may accept A8cMap
invitation to open a new view but let’s refrain from adding data for a moment. We want

to start our session by accepting the default for “A new empty map.” Afoddayr

opens, let's save the map document as “gislab6.mxd” in your “gislab6” foldermthat y

just copied into your workspace folder. Add all the shapefiles from both of the folders

that you have. You will probably need to use the Connect to Folder button to get to your
gislab6 folder. Disregard any message you might receive upon opening thel e apeef

relates to missing spatial reference information. You should find shapefilegsinam
Oregon.shp and boundary.shp in the “mac_lamb” folder and shapefiles named stands.shp,
roads.shp, and streams.shp in the “mac_spn” folder.

Let’s use the Properties option to name the data frame “All Layers.”

Your map should look something similar to the graphic below.
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In many cases when layers in different projections are opened in the sarfraihat,

your layers may appear as tiny spots on opposite sides of the screen and you may not be
able to see them unless you zoom in. In this case however, the coordinates for all of the
layers were close enough so that we’re able to at least view the outlademgérs at the

same time. Right click on the streams layer and choose Zoom to Layer so tieitave

closer look. This is one of the layers that appeared to be located in Oregon’s southern
region. You should see something similar to the map below.
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This shows us that the streams, roads, and stands layers for McDonald Foiest are a
located in the south of Oregon, nearly 200 miles from where we’d expect to find them!
In addition, it looks like the stands layer includes Dunn Forest, and that the strehms a
roads layers contain information from not only both McDonald and Dunn Forests, but for
areas in the immediate vicinity as well.

Right click on the boundary layer and choose Zoom to Layer. You should see something
similar to the graphic below.
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This was the shape that we could originally make out to be near where we would expec
to find McDonald Forest in our original data view of all the layers. We need tihigse
boundary to clip the Dunn Forest and surrounding areas out of the other McDonald Forest
layers so we can answer some questions. Before we can do the clip howeveadwe n
project the stands, roads, and streams layers so that they match the projehgon of
boundary layer.

Using the ArcToolbox to Define and Create Spatial Projections

As we move through this example, it's important that you follow instructorery
carefully.

You should first understand that when we alter the projection of a spatial datalbease we
almost always creating a new database with the new projection; theabrggoften left
alone and still exists in its workspace. For that reason, it's often a good ideaddhea
new database in such a way that the name reflects the new projection irdorfegti
Stands_lambert, stands_UTM, etc).

Also, when the projection of the spatial database is not recognized by Arc@l8ugst
first establish the projection, what ArcGIS calls “defining the prapectiof the database
before you can create a new database in a different projection.

In the process for this lab, none of the spatial databases in the two subfolders we have
read data from have existing projection information. You can verify this bysacges
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layer’s properties and choosing the Source tab. Here you will see thaididir@ate
System is listed as unknown.

This means that our database creation process will involve two steps:
1. Defining the spatial projection of our original databases
2. Specifying a different projection for a new output database

Defining the Spatial Projection of an Existing GIS Database
Open the ArcToolBox using the icon just above the map display area. Expand the listing

for Data Management Tools, then Projections and Transformations, and double click on
the Define Projection tool.

&% ArcToolbox
+ a 30 Analysk Toals
+ & Analysis Tools
+- &g Cartography Tools
+ a Conversion Tools
+ & Coverage Tools
- & Diata Management Tools
+ % Database
+ % Disconnected Editing
+ % Darmains
+ % Feature class
+ % Features
+ % Fields
+ % General
+ % Generalization
+ % Indexes
+ % Joins
+ % Layers and Table Yiews
- % Projections and Transfar

+ % Feature
+ % Raster

#* Define Projection

Choose the stands database as the Input database and note that the Coordinate System i
reported as unknown.
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”
‘t\ Define Projection

Input Dataset or Feature Class

I stands
Coordinate System
Unknaown

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

Click on the button icon next to the Coordinate System input to open the Spatial
Reference Properties dialog box.

" . " .
Spatial Reference Properties M

Details:

Modify...

Clear

Saye As...

XY Coordinate System | Z Coordinate System

Name: Unknown

Select a predefined coordinate system.

Import a coordinate system and X/, Z and M
domains from an existing geodataset (e.qg.,
feature dataset, feature class, raster).

Create a new coordinate system,

Edit the properties of the currently selected
coordinate system,

Sets the coordinate system to Unknown,

Save the coordinate system to a

file..

[ OK ]l: Cancel ;] Apply

—

Choose the Select button to access the list of known projections from the ArcGIS

projection archive.
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Browse for Coordinate System

=

Look in:

| & & @

[@ Coordinate Systems

| 84| By v @

EdGeographic Coordinate Systerns
EdProjected Coordinate Systems

Marme:

Add

Show of type:  |coordinate Systems

l Cancel l

Choose:

Projected Coordinate Systems
State Plane

NAD 1927

arwnE

The Add button

NAD 1927 StatePlane Oregon North FIPS 3601.prj

e
Browse for Coordinate System

S

Look in: [Ej MAD 1927 {US Feet)

- & & @

| E4| B @

(.} NAD 1927 StatePlane Oklahoma North FIPS 3501.prj
(. NAD 1927 StatePlane Oklahoma South FIPS 3502, prj
FNAD 1927 StatePlane Oregon North FIPS 3601.prj

(o NAD 1927 StatePlane Oregon South FIPS 3602.prj

(. NAD 1927 StatePlane Pennsylvania North FIPS 3701.prj
(o) NAD 1927 StatePlane Pennsylvania South FIPS 3702.prj
. NAD 1927 StatePlane Puerto Rico FIPS 5201.prj

o NAD 1927 StatePlane Rhode Island FIPS 3800.pr

. NAD 1927 StatePlane South Carolina N FIPS 3901.prj

4

MName:

MAD 1927 StatePlane Oregon Morth FIPS 3601.prj

) NAD 1927 StatePlane Soutt
€) NAD 1927 StatePlane Soutt
€) NAD 1927 StatePlane Soutt
€) NAD 1927 StatePlane Tenn
€ NAD 1927 StatePlane Texas
) NAD 1927 StatePlane Texas
) NAD 1927 StatePlane Texas
() NAD 1927 StatePlane Texas
) NAD 1927 StatePlane Texas

[t b

Show of type: | coardinate Systems

x|

L-147



GIS and Forest Engineering Applications

You should see the details of the State Plane projection parameters we’ axisaldoe
Spatial Reference Properties dialog box.

: h'
Spatial Reference Properties m
XY Coordinate System | Z Coordinate System

Mame: NAD_1927 StatePlane_Cregon_Morth_FIPS_3601

Details:

»

Projection: Lambert_Conformal_Conic
False_Easting: 2000000.000000 B
False_Northing: 0.000000
Central_Meridian: -120. 500000
Standard_Parallel_1: 44.333333
Standard_Parallel_2: 46.000000
Latitude_Of_COrigin: 43.666667
Linear Unit: Foot_US (0.304801)

m

Geographic Coordinate System: GCS_Morth_American_1927

Angular Unit: Degree {0.017453292519943235)

Prime Meridian: Greenwich (0.000000000000000000)

Datum: D_Morth_American_1927 —

Select a predefined coordinate system.

Import a coordinate system and X/Y, Z and M
Import... domains from an existing geodataset (e.q.,
feature dataset, feature class, raster).

5 Create a new coordinate system,

Madify Edit the properties of the currently selected
el Sl coordinate system.

Clear Sets the coordinate system to Unknown,

Save As... Save the coordinate system to a
file.

[ Ok ][ Cancel ]’ Apply

Choose OK.
Ls B
#., Define Projection EESRIEN
Input Dataset or Feature Class i
”stands ﬂ @]
Coordinate System
MAD_1927_StatePlane_Oregon_Morth_FIPS_3601
[ Ok ] [ Cancel ] [Environments... ] [ Show Help == ]

Choose OK again to establish the projection. You should see a processing dialog box
appear. Close the processing dialog box when processing is completed.
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At this point, the spatial projection of the stands should be established. In fact,abkou |
at the mac_spn subfolder in your workspace, you'll notice that the stands shapefile now
has a .prj, or projection, file.

Creating a New GIS Database in a Different Projection
Now let’s create a new GIS database for the stands layer in a difieogdtion. Return

to the ArcToolbox. Expand the listing for Data Management Tools, then Projections and
Transformations, then Feature, and double click on the Project tool.

ArcToolbox @
e Q Cartography Tools -
[k Q Conversion Tools

[ @ Coverage Tools —
e @ Diata Interoperability Tools

[—--@ Data Management Tools

-8 Data Comparison

-8 Database

]--&5 Distributed Geodatabasze

- Domains

]--& Feature Class

- B Features

-8 Fields

-8 File Geodatabase

-8 General

& Generalization

-8 Graph

-8 Indexes

-8 Joins

- @ Layers and Table Views

-8 Package

=8 Projections and Transformations

9% Feature
5 Batch Project

m

"\% Project
: % Raster
"\% Convert Coordinate MNotation
"»% Create Custom Geographic Transfi
"% Create Spatial Reference
5----"\ Define Projection
- M Raster =

e 111 ] 3

Select stands as the Input database.

#, Project =NEEN X

Input Dataset or Feature Class

Istands LJ ‘;‘

Input Coordinate System (optional)
MNAD_1927_StatePlane_Oregon_Morth_FIPS_3601
Output Dataset or Feature Class
C:'\wingm\fe357\gislabsmac_lamb'stands_lamb.shp
& Cutput Coordinate System
%] -

[ 0K ] [ Cancel ] [Environments... ] [ Show Help == ]
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In the Output dialog line, write the result to your mac_lamb folder and name the output
stands_lamb.

-
Output Dataset or Feature Class M

Look in: [E mac_lamb V] 1= @ '-.a'| ﬁ v| E' Ed U &

2 Ebnundar}r.shp
|| aregon.shp

Mame: stands_lamb Save

Save as type: [Geographicdamsets v] [ Cancel ]

Click on the button next to the Output Coordinate System to open the Spatial Reference
Properties Dialog box. Choose the Select button.

Choose:
1. Projected Coordinate Systems
2. State Systems
3. NAD 1983 Oregon Statewide Lambert (Intl Feet).pr]

r ~
Browse for Coordinate System ﬁ

- —
Look in: ’EStaheSyshems '] 1 & L:{-ﬂ'| £ v| ﬁ| B L&

MAD 1983 NSRS2007 Texas Centric Mapping System Lambert (Meters).prj @ MAD 198
MAD 1983 NSR52007 Virginia Lambert (Meters).prj @ MNAD 198
NAD 1983 NSRS2007 Wisconsin TM (Meters].prj @ NAD 198
NAD 1983 NSRS2007 Wisconsin TM (US Feet).prj £ NAD 198,
5 NAD 1983 Oregon Statewide Lambert (Intl Feet) p @nap1ss
MAD 1983 Oregon Statewide Lambert (Meters).prj

MAD 1983 Texas Centric Mapping System Albers (Meters).prj

MAD 1983 Texas Centric Mapping Systern Lambert (Meters).prj

MAD 1983 Texas Statewide Mapping System (Meters).prj I

2l T ] 3

Name: MNAD 1983 Oregon Statewide Lambert (Intl Feet).prj |

Show of type: | coordinate Systems '] [ Cancel ] 1

4. The Add button
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You should now see the parameters of the Oregon Centered Lambert Projection in the
Spatial Reference Properties dialog box.

r @ R
Spatial Reference Properties uﬂ
XY Coordinate System | 7 Coordinate System

Mame: MAD_1983_Oregon_Statewide_Lambert_Feet_Int

Details:

Projection: Lambert_Conformal_Conic
False_Fasting: 1312335.958005
False_Morthing: 0.000000

L Central_Meridian: -120.500000
Standard_Parallel_1: 43000000
Standard_Parallel_2: 45,500000
Latitude_Of_Origin: 41, 750000
Linear Unit: Foot (0, 304300)

| »

=

m

Geographic Coordinate System: GCS_Morth_American_1983

Angular Unit: Degree (0.017453292519943295)

Prime Meridian: Greenwich (0.000000000000000000)

i Datum: D_Morth_aAmerican_1983 -

Select a predefined coordinate system.

Import a coordinate system and X/, Z and M
domains from an existing geodataset {e.q.,
feature dataset, feature dass, raster).

Create a new coordinate system.

Edit the properties of the currently selected
coordinate system,

- Sets the coordinate system to Unknown.
|
I Save the coordinate system to a

file.

= £
5
nO
IIE18
o

I [ 0K ][ Cancel ][ Apply

Choose OK.
r‘{% PmJ_"ed E@g‘

Input Dataset or Feature Class —
I stands
Input Coordinate System (optional)
MAD_1927 StatePlane_Oregon_Morth_FIPS_3601
Cutput Dataset or Feature Class
C:\wingmfe 357 \gislab&\mac_lamb'\stands_lamb.shp
Output Coordinate System
MAD_1983_Oregon_Statewide_Lambert_Feet_Int
& Geographic Transformation (optional)

m

.

0K ] [ Cancel ] ’Environments... ] ’ Show Help == ]

. - — 4
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We will be moving to a new datum in this projection process so we will need to access
the Geographic Transformation drop down option. Select
NAD_1927 _To_NAD_1983 _NADCON from the list of choices.

5 —
=, Project =REl X

Input Dataset or Feature Class

L]
0

| stands
Input Coordinate System {optional)
MNAD_1927 StateFlane_Oregon_North_FIPS_3601
Qutput Dataset or Feature Class
C:\wingm\fe357\gislabsnac_lamb'stands_lamb.shp
QOutput Coordinate System
NAD_1583_Oregon_Statewide_Lambert_Feet_Int

0]

Q)
m

Geographic Transformation (optional)

MAD_1927_To_NAD_1983_NADCON

| (=] [x][+]

o]

-~

] | Cancel I |Envir0nments...] | Show Help == l

Choose OK.

The projection process will begin and may take a minute or so. Close the processing
dialog box when the projection is complete.

Add the shapefile containing the results of our projection to your map document (the file
should be in the mac_lamb folder) so we can take a look at the results.

Zoom in to the spatial extent of the new layer and toggle the new stands shapafi@ off
on to discover that the boundary, if you’ve entered the correct projection parameters
matches up in the areas within McDonald Forest.

Let's do some organizing before proceeding.
Create a new data frame by choosing Data Frame from the Insert negram&the new
data frame “McDonald Lambert.” Copy the new stands shapefile and the boundary

shapefile to the new data frame. Remove these files from the originalatawdnce
they are copied.
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Clipping Layers

In order to limit our analysis to areas within McDonald Forest and not include those in
Dunn Forest, we need to clip the stands layer so that only stands within McDonald Forest
are included in an output layer. Notice that boundary is a line file. This is a problem
because we need a polygon in order to perform a clip.

Let's use the ArcToolbox to transform the boundary line feature shapefile to a boundar
polygon feature shapefile.

Feature Class Conversion

Within ArcToolbox, expand the Data Management Tools group, the Features group, and
double click the Feature to Polygon tool.

(6% ArcToolbox ~
+ & 30 Analyst Tools
+ a Analysis Tools
+ a Cartography Toals
+ a Conversion Tools
+- iR Coverage Tools
- a Data Management Toaols
+ % Database
+ % Disconnecked Ediking

+ % Domains

+ % Feature class

- % Features
#¢ add x¥ Coordinat
A Check Geometry
;" Copy Features
}“ Delete Features
# Feature Envelope
;“ Feature To Line
;" Feature To Paint
i" Feature Tao Polyg
}“ Feature Vertices

Choose boundary as the Input file and write the output at boundarypoly.shp to your
mac_lamb folder. Choose OK.
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'*\ Feature To Polygon [ == éj
Input Features Qutput Feature
=l Class
< boundary The output polygon feature
class.
+
+
Output Feature Class
C:\wingm\fe357\gislabs\mac_lambiboundarypoly.shp
XY Tolerance {optional)
Unknown -
Preserve attributes {optional)
Label Features (optional)
[ OK. ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help

Close the processing dialog when it’s finished.

Delete the line feature boundary file and name the new polygon boundary shapefile to
McDonald Boundary.
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.

Let's use the new McDonald Boundary polygon layer to clip the stands layer we just

projected.
Within the ArcToolbox, expand the Analysis Tools group, the Extract group, and double

click on Clip.

(6% ArcToolbox -~
+ iR 30 &nalyst Tools
- i Analysis Tools

- % Extract
>
# Select
#* Split
#° Table Select
+ % Creerlay
+ % Proirnity
+-&& Statistics
+ a Cartography Tools
+-§5 Conversion Tools

Select the stands layer as the Input database, the Boundary layer to climavithite
the output to your mac_lamb folder as stands_clip.shp.
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Take a look at the new stands_clip layer on your map and rename it to McDonald Stands.
You should notice that it only contains stands from within the McDonald Forest
boundary.

Following the steps above, repeat the projection process for the roads.shp and
streams.shp layers contained in the “mac_spn” folder under your worksplat@é\gis
folder- these files are contained in your All Layers data frame &s @&l streams. Write
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the projected files (the new projection should be the Oregon Centered Lamlyer) t
mac_lamb folder.

You will also need to clip these files once they’re projected. You should wind up with
shapefiles named “roads_lamb.shp”, “streams_lamb.shp”, “roads_clip.shp”, and
“streams_clip.shp” in the “mac_lamb” folder under your workspace\gislab6r f@ahee
you've created these layers, move them into your “McDonald Lambert”. Dew't

forget to do periodic saves of your map document.

The area measurement for the clipped stands layer will need to be updated. Fhe leng

measurements for your clipped roads and streams layers will also need to led.upelat
last weeks lab notes if you've forgotten how to do this.
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LAB 6 Application: Converting Data to Oregon’s Approved Lambert Projection.
Determining stand size, stand types, road length, and stream length.

Assignment 6A. Please answer the following questionghis is a team assignment.
Present your typed document to me at the beginning of the next lab. Be sure to include
your names, lab day (e.g. Tuesday 10 AM), assignment number, and coursightitle w
your answers. All questions refer only to those areas within the borders of MdDona
Forest. It will be necessary for you to clip roads and streams beforeryamsaer these
guestionsReport all measurements to the nearest whole units (no decimal§)se

tables when a question has more than one answer. 7 points total.

1. What stand has the third largest area? Report the STANDID and acreage in your
response.

2. The stands layer for McDonald Forest contains a variable called “Landibmic”
denotes land allocation. There are categories in this variable thator&iRayck
Pit” and “Meadow.” What is the size, in acres, of each of these allocatisins (li
both separately)?

3. The stands layer for McDonald Forest contains a variable called “Stanktgte” t
denotes stand types. In terms of hectares, what are the sizes of the “hardwood
sched for conifer prod” and “meadow proposed for restoration” categories of t
variable (list both separately)?

4. What is the total length, in feet, of road types specified as “rock” by tle fiel
“TYPE” in the roads layer?

5. What is the total length, in feet, of Oak Creek in the streams layer?

Assignment 6B. Please answer question 2.2 on page 52 of your text book with
reference to McDonald Forest (do not include Dunn Forest). Your answeito
parts a and b should be expressed in miles, with units rounded to thearest
half-mile (report no more than one decimal number in your response). 4gints
total.
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