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Description and Installation

Overview of the Corridor Evaluation Tools

CorridorDesigner includes ArcGIS procedures that allow you to develop a linkage design that
best support movement by multiple focal species. In 2010, CorridorDesigner added new
procedures that allow you to develop corridors that provide for continuity of land facets
(recurring units of relatively uniform topography and soils); these are intended to provide a
linkage that will provide wildlife connectivity during and after climate change. In both cases,
the procedures produce a design that represents “the best we can do” from an ecological
perspective.

Here we offer a new set of tools, called Corridor Evaluation Tools, that allow you to describe
various traits of one or more corridor polygons. Corridor evaluation tools are needed for two
reasons.

e First “the best we can do” might not be very good. Least-cost modeling procedures
always produce least-cost corridors — that is, lands that provide lower resistance to
animal movement (or better continuity or interspersion of land facets) than any
alternative. However, these corridors may still be pretty lousy. Analysts need to provide
good honest assessments of how well the linkage design serves each focal species or land
facet.

e Second, the linkage design ignores feasibility. County planners, city planners, and
conservation investors aften want to consider alternatives that minimize dollar
expenditures or that provide opportunities for other economic activities. For instance,
the linkage design may include many small parcels (which have high transaction costs)
or landowners who do not want to sell conservation easements. At the same time, there
may be an opportunity to conserve an alternative swath of land that does not have these
problems. Planners and investors need to know: How does this alternative compare to
the optimal linkage design? Is it almost as good, half as good, or markedly inferior?

The Corridor Evaluation Tools allow developers, conservation groups, and planning
agencies to create an alternative corridor by simply drawing it on the screen, selecting
parcels of interest, or pointing to any polygon. They can then describe both the optimum
corridor and any alternative corridor(s) to the optimum design in several ways:

o A list of the longest distances between consecutive patches of breeding habitat in each
corridor polygon' for each focal species

e  Graphs depicting narrowness and length of bottlenecks in each corridor
e Frequency distributions of habitat quality for each focal species in each corridor
e Descriptive statistics for any raster or vector attribute of a corridor.

o Cross-tabulations of any two raster or vector attributes of a corridor. For example, a
decision-maker may want a cross-tabulation of parcels based on parcel size and distance to

! The tools can be used for any polygon, not just a corridor or linkage polygon.
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paved road. Ifa polygon has many small parcels close to roads, that corridor would be
much more difficult and expensive to protect than a corridor polygon consisting of large
parcels far from paved roads.

e Circuit-theory metrics that characterize total resistance across all possible cells within each
corridor (McRae. 2006. Evolution 60:1551-1561).

With these descriptors, decision-makers can compare and make choices among alternative
corridor designs. You may wonder why Corridor Designer doesn’t develop a linkage design that
recognizes costs and other constraints from the outset, rather than proposing an ecologically
optimum design® and then considering more practical alternatives. The answer is that the
optimum design is a crucially important baseline (the best we can possibly do) that allows
decision makers to evaluate the ecological cost of a particular compromise.

Installation

FOR ARCGIS 9.X

First close ArcGIS if it is open. The tools do not install properly if ArcGIS is running during
the installation.

Install the Corridor Designer Evaluation Tools extension by double-clicking on the file
CD_Evaluation_Tools.exe (available at
http://corridordesign.org/dl/tools/CD_Evaluation Tools.exe, or from a link on the page

http://corridordesign.org/downloads) and following the instructions. The installation routine

will register the extension DLL with all the required ArcMap components.
The default install folder for the extension is named “Corridor_Designer” and is located inside

the folder “Program Files”. This folder will also include some additional files and this manual.

FOR ARCGIS 10.X
Note: This function will only work if you have ArcGIS 10 installed.

1. First close ArcGIS if it is open. The tools do not install properly if ArcGIS is running
during the installation.

2. Install the Corridor Designer Evaluation Tools extension onto your hard drive by double-
clicking on the file CD_Evaluation_Tools_10.exe (available in
http://corridordesign.org/dl/tools/CD_Evaluation Tools 10.zip, or from a link on the page

http://corridordesign.org/downloads) and following the instructions. This installation

routine will install the extension DLL and several ancillary files on your hard drive, but will
not register the tools with ArcGIS.

3. Use Windows Explorer to open your installation folder (if you used the default values, then
this folder will be located at “c:\Program Files\Corridor_Designer\”. This folder will also
include some additional files and this manual.

* In this User Manual for the Corridor EvaluationTools, we use the terms ecologically optimum corridor,
primary corridor, optimum linkage design, and other similar terms to refer to this “best possible design”
against which alternatives are compared. We apologize for our inconsistent terminology.
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4. Make and Installation Batch File: Use the tool Make_Batch_Files.exe (located in your
installation folder) to create new registration and unregistration batch files that are properly
formatted to your system.

If using Windows XP: Simply double-click on the file Make_Batch_Files.exe to create
the new batch files.

If using Windows Vista or Windows 7: Right-click on the file Make_Batch_Files.exe

and click “Run as Administrator” to create the new batch files.

i B
o Make Installation Batch Files: - ﬂ

------ < BATCH FILES SUCCESSFULLY CREATED 3errrerrerreerrorreoerce .

The fallowing batch files have been created to Beaister and Unreaqister Corridor Designer Evaluation Taoalzs in
arcGls 10

-+ C:APragram Files [#86]%Cornidor_DesignersBeaqister_CO_Eval Tools.bat

-+ C:APragram Files [#868)5Corridor_DesignersUnreagister_ CO_Ewal_Tools.bat

If uzing "Windows =P, you should be able to register and unreagister the toalz simply by double-clicking on the batch
files listed above. IF using Windows Yista or Windows 7. you must right-click on the batch file and select 'Run as
Adrminiztrator.

m

ESRIReghsm. exe located at:
-+ C:APragram Files [#86)45Cormmon FilezharcGlS4hbinsESRIRegdsm. exe

Faund 1 *.req files in C:\Program Files [(#86]1%Cormridar_Designerh...
-+ C:APragram Files [#86)5Corndor_DesignersLinkages.req

Found 1 *dll files in C:\Program Files [«86]%Cormidor_Designerh. . -

LCopy to Clipboard Cloze

b i1 i

5. Run the Installation Batch File:

For Windows XP: Double-click the file “Register_CD_Eval_Tools.bat” to register all the
tools with ArcGIS 10.0.

For Windows Vista and Windows 7: Right-click the file “Register_CD_Eval_Tools.bat”
and click “Run as Administrator” to register all the tools with ArcGIS 10.

If the registration is successful, then you should see a “Registration Succeeded” notice.

ESRI Reqistration Utility E

Registration succeeded,

Note: For the concerned or curious, the batch file Register CD_FEval_Tools. bat contains a
single line of text similar to the following:

"$CommonProgramFiles$\ArcGIS\bin\ESRIRegAsm.exe" /p:Desktop "Linkages.dll"
/f:"Linkages.reg"
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It directs the ESRI installer ESRIRegAsm to register the extension DLL Linkages.d/l within
ArcGIS, using GUID and Class ID values from the registry file Linkages.reg (also located in
your installation directory). Both Register_CD_Eval_Tools.bat and Linkages.reg may be
opened and viewed using standard text editors such as Notepad or WordPad.

Viewing the Tools

This tool is installed as an Extension in ArcMap so you may need to turn on the extension in
ArcMap after you have installed it. If you do not see the toolbar after installing the extension,
then open ArcMap, click the “T'ools” menu, choose the item “Extensions”, and then make sure
that the extension “Corridor Designer Tools” is checked.

# Untitled - ArcMap - ArcView

File Edit “iew Insert Selection |Tools ‘Window Help

=10]

= =& §| b B Eﬁf Editor Toolbar

Editar + | [ 3 |, - Task|

J
/D
EEEIEEEE
|
]

EREAFIE = CANEE

[ | BE U Spatial Analyst | Layer:l

Bow% X a8

= avers

j | Target: I j SOApping. .. |

Graphs »
Reports »
Geocoding »
add x¥ Data...
7% Add Route Events...
iE] Arci_atalog
Crline Services »
£+ My Places...
Macros »
Cuskamize, ..

[ Excensions.___ S

Skyles
opkians. ..

4

ol
Extensions 21|
Select the extenzions you want bo use.
30 Analyzt
W] Cargill Digitizing Toolz
Corridor Designe 5
Spatial Analyst

Dizplay I Sourcel Selecnonl

63015‘%

B0 e

& I— _
J Drawing ¥ R (%) |JJ A~ | 1@ Avia Cortidor Designer Tools ©2008-2008

Description:

Manipulates the extensions

ArcGIS Tools and Information for Designing ‘wildiite Corridors
Wizt Lz at http:/ Avee. coridardesign. argl

Requires Spatial Analyst [Licensze iz available]
Licenzes checked out successfully...

About Extenzions |

You should see the following new toolbar in your map (it may also be embedded in your
standard ArcMap toolbars, rather than as a standalone object):

Corridor Designer Tools B
PBEE 0Ol E = &
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If you do not see this toolbar, then open your “Customize” tool by either:
1) Double-clicking on a blank part of the ArcMap toolbar, or
2) Clicking the “Tools” menu, then “Customize”.

In the “Customize” dialog, click the “Toolbars” tab and check the box next to “Corridor
Designer Tools”:

Toalbars | Commands I Options I

Toolbars:

b ain kenu - New...
[1 3D Analyst
[] Advanced Editing Fiename...
[ Anirnation

[ Annotation

[elete

Reszet. .

[] Cargill Digitizing Toals
[] Corefor
[] Cortest Merus

& Corridar Designer Taools
[] D'ata Frame Toals
[ Dirmensioning ;I

Keyboard... | Add from file... | Cloze I

You should now see the Corridor Designer toolbar.

Uninstalling Corridor Designer

FOR ARCGIS 9.X.
1) Close ArcGIS if it is open.
2) Click the Start button.
3) Open your Control Panel.
4) Double-click “Add or Remove Programs”.

5) Scroll down to find and select “Corridor Designer Evaluation Tools”.

6) Click the “Remove” button and follow the directions.
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& Add or Remove Programs =101 x|

Currently installed programs: [T Shaw updates Sork by: INamE vI

T oTE T T
FS

i3 Conexant HSF .9 56K Data Fax PCI Modsm 0.47ME

Size

E Corridor Designer Evaluation Tools

re For suppark informak

To chang g an 2 it From your Change /Remove
cornpuker, Ve,

|g| Creative MediaSource Size 3.07ME
% Crystal Repaorts Basic For Visual Studio 2005 Size  173.00MEB
. ﬁ_?;! Dell Printer Software Size  40.30MEB
Components
ﬁ Dell ResourceD Size 2.73ME

FOR ARCGIS 10.X
1) Close ArcGIS if it is open.

2) Use Windows Explorer to open your installation folder (if you used the default values,
then this folder will be located at “Program Files\Corridor_Designer\”. This folder will
also include some additional files and this manual.

r E ! Eg ™y
. =« Program Files (x86) » Corridor_Designer » w | ¥4 || Search Corridor_Designer

File Edit VYiew Tools Help
Organize « Open Print Burn MNew folder

.

L= Computer

& o5 K

. SINPLACE.~TR

help % Linkages.dll
comet332.ocx g‘.favicon.ico

comdlg32.ocx @ Linkages.reg
. SWINDOWS.~Q scomct2.ocx || ArcGIS_10_ReadMe.tet

! Apps SCOMUCTL.OCK |INSTALLLOG
J dell .
E_ %] RICHTX32.0CX Register_CD_Eval_Tools.bat
. Drivers = Make_Batch_Files.exe | Unregister_CD_Eval_Tools.bat |
i esri < B UNWISEEXE

i
5
B
5
B

M
M

¥ .| Unregister_CD_Eval_Tools.bat Date modified: 12/31/2013 10:22 PM Date created: 12/31/2013 10:22 PM
ot Windows Batch File Size: 135 bytes

1 itemn selected ™ Computer

3)  Double-click the file Unregister_CD_Eval_Tools. bat to unregister all the tools with
ArcGIS 10.0. If the unregistration is successful, then you should see an
“Unregistration Succeeded” notice.
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ESRI Registration Utility

Unregistration succeeded.

4) If you can’t find the Unregister CD_Eval_Tools.bat file, then use the tool

Make_Batch_Files.exe (located in your installation folder) to create new registration

and unregistration batch files that are properly formatted to your system.

If using Windows XP: Simply double-click on the file Make_Batch_Files.exe to create
the new batch files.

If using Windows Vista or Windows 7: Right-click on the file Make_Batch_Files.exe
and click "Run as Administrator” to create the new batch files.

P B
< Make Installation Batch Files: _ -

------ < BATCH FILES SUCCESSFULLY CREATED berreserrrsrrssersseeesoe A

The foliowing batch files have been created to Reagister and Unregizter Cornidor Dezsigner Evaluation Toolz in
ArcGlS 10

-» C:hProgram Files [#86Corndor_Designer\Reqgister CO_Eval Tools.bat

-» C:hProgram Files [#86]\Cornidor_Designer\Unregizster_ CO_Ewal_Tools.bat

If uzing "Windows ¥P, you should be able to register and urregister the toolz simply by double-clicking on the batch
files listed above. IF uzing Windows Vista or Windows 7, you must right-click on the batch file and zelect 'Run as
Adrninistrator,

m

------ < MOTES »

ESRIRegdsm. exe located at:
-+ C:AProgram Files [#86Cormmon Filezh oGl Shbin\ESRIRegdsem. exe

Found 1 *req filez in C:\Program Files [#86MComdor_Designert,...
-» C:AProgram Files [#86Cormdor_DesignerLinkages.req

Found 1 *.dll files in C:\Program Files [«88)%Comidor_Dezigrerh... -

Copy to Clipboard Cloge

e — e

Repeat Step 3 above to unregister the tools in ArcGIS 10.
5) Click the Start button.
6) Open your Control Panel.
7) Double-click “Add or Remove Programs”.
8) Scroll down to find and select “Corridor Designer Evaluation Tools 10”.

9) Click the “Remove” button and follow the directions.
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_loix
-

Currently installed programs: [T Shaw updates Sork by: INamE vI

T oTE T T

FS

i3 Conexant HSF .9 56K Data Fax PCI Modsm Size  0.47ME

E Corridor Designer Evaluation Tools 10

Click here For support information.

& it From your Change/Remove

|Q| Creative MediaSource Size 3.07ME
% Cryskal Reports Basic For Yisual Studio 2003 Size  173.00MB
ﬁ_?;! Ceell Printer Software Size  40.30MB
ﬁ Dell ResourceD Size 2.73ME

Note: For the concerned or curious, the batch file Uninstall_CD_Eval.bat contains a single line
of text similar to the following:

"$CommonProgramFiles%\ArcGIS\bin\ESRIRegAsm.exe" /p:Desktop /u "Linkages.dll"

It directs the ESRI installer ESRIRegAsm to unregister the DLL Linkages.dl/ within ArcGIS.
Uninstall_CD_FEval.bat may be opened and viewed using standard text editors such as Notepad
or WordPad.

Copying Corridor Designer Tools to Other Toolbars

Because of the way ArcGIS handles toolbars and command buttons, you may add any Corridor
Designer command buttons to any toolbar you wish. For example, if you would like to keep the
Open Table tool available even when the Corridor Designer toolbar is not turned on, you may
easily add that tool to any of the existing ArcGIS toolbars.

To do this, open your “Customize” tool by either:
1) Double-clicking on a blank part of the ArcMap toolbar, or
2) Clicking the “Tools” menu, then “Customize” or “Customize Mode”.

In the “Customize” dialog, click the “Commands” tab and scroll down to select “Corridor
Designer Tools”:

Last modified 12-Jan-14

12



MANUAL: Corridor Designer Evaluation Tools

Toolbars  Commands | Optionz I

Show commands containing: |

Categories: Commands:

ArcPad ;I w Sshout Coridor Designer o

ArcT oalbox il ArclGIS Statistics

Aftrbute transfer J o

CAD B Caloulate Bottleneck Statistics

Cargill Digitizing Toolz B Calculate Patch Distance Statistic

Conefor Cormmands :

Comidor Designer Tools & Cip .Layer .

Data Coreerters z Cornidar Surmmarize

[rata Frames Create Mew Shapefile

Data Yiew Contest Menu Delete CO Granhi -

Dataliroph ;I ﬂ elete raphics o

[Mezcrptian |

Save in ItESt_ﬁnkageg_m:-:j K.evboard... | Add from file. . | Cloge |

Finally, simply drag any of the commands out of the Customize dialog up into any of the
existing ArcGIS toolbars.

NOTE: Please be aware that all Corridor Designer tools are enabled only if the extension itself is
turned on. This was done intentionally because most of the tools use Spatial Analyst functions,
and would crash if Spatial Analyst were not available. The Corridor Designer Extension can
only be turned on if Spatial Analyst is available.
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Troubleshooting

If Any of the Tools Crash

If a tool crashes, you should see a dialog that tells us what script crashed and where it crashed. I
would appreciate it if you could copy the text in that dialog, or simply take screenshots of the
dialog and email them to me at jeffj@jennessent.com. Note: Please make sure that the line

numbers are visible in the screenshots! The line numbers are located on the far right side of the
text. Use the scrollbar at the bottom of the dialog to make the line numbers visible.

“Object variable or With block variable not set” Error:

If you open ArcMap and immediately see the error dialog appear with one or more error
messages stating that “Object variable or With block variable not set”, then 90% of the time it is
because ArcGIS was running when you installed the extension. The “Object” variable being
referred to is the “Extension” object, and ArcGIS only sets that variable when it is initially
turned on.

The solution is usually to simply close ArcGIS and restart it. If that does not work, then:
1) Close ArcGIS
2) Reinstall the extension

3) Turn ArcGIS back on.

RICHTX32.0CX Error (also comct332.0cx, comdlg32.0cx, mscomct2.0cx,
mscomctl.ocx, msstdfmt.dll errors):

If you see a line in the error dialog stating;

Component 'RICHTX32.0CX' or one of its dependencies not correctly registered: a file

is missing or invalid

Or if you see a similar error stating that one or more of the files comct332.0cx, comdlg32.0cx,
mscomct2.ocx, mscomctl.ocx or msstdfme.dll are missing or invalid, then simply follow the
instructions for RICHTX32.OCX below, but substitute the appropriate file for
RICHTX32.0CX.

This error is almost always due to the fact that new installations of Windows 7 and Windows
Vista do not include a file that the extension expects to find. For example, the file
“richtx32.0cx” is actually the “Rich Text Box” control that appears on some of the extension
dialogs. The other files refer to other common controls that might appear on the various
extension dialogs.

The solution is to manually install the missing file (richtx32.0cx) yourself. Here is how to do it:

1) Open Windows Explorer and locate the file rich#x32.0cx in your extension installation

file.

2) Ifyou are running a 32-bit version of Windows, then copy richix32.0cx to the
directory

C:\Windows\System32\

Last modified 12-Jan-14
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If you are running a 64-bit version of Windows, then copy richtx32.0cx to the
directory

C:\Windows\SysWOW64\

3) Open an “Elevated Command Prompt” window. This is the standard Windows
Command Prompt window, but with administrative privileges enabled. You need these
privileges enabled in order to register the OCX with Windows. Note: The Elevated
Command Prompt opens up in the “..\windows\system32” directory, not the
“..\Users\[User Name]” directory. The window title will also begin with the word
“Administrator:”

-

X Administrator: CA\Windows\system32\cmd.exe
— — .

4 (L1 2

a. Method 1: Click the “Start” button, then “All Programs”, then “Accessories” and
then right-click on “Command Prompt” and select Run as Administrator.

b. Method 2: Click the “Start” button, and then click on the “Search Programs and
Files” box. Type “cmd” and then click CONTROL+SHIFT+ENTER to open the

Command window with Administrator privileges.
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Programs (1)

BN cmd.exe
Files (18)
rs| cmdSelAll.bmp
rz| cmdSel&ll.bmp
ﬂ cmdtree.h
il cmdtree.h
=] patchadd.Ist
4 | sp598ent.inf
&% GettingStarted.vbproj
=] Links.Premium.CSharp.xml
=] Links.Premium.FSharp.xml

=] Links.Premium. VB .xml

- See more results

| cmd|

For more help on opening an Elevated Command Prompt, please refer to:

http://www.sevenforums.com/tutorials/783-elevated-command-prompt.html

http://www.winhelponline.com/articles/158/1/How-to-open-an-elevated-Command-

Prompt-in-Windows-Vista.html

Or simply do a search for “Elevated Command Prompt”.
4) Register the file richix32.ocx using the Windows RegSvr function:
a. If using a 32-bit version of Windows, type the line

regsvr32.exe c:\windows\system32\richtx32.ocx

X Administrator: CA\Windows\system32\cmd.exe l — | (=] |_ihj

Tt nd L n G.1.7

rights res

2\RICHTX
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b.

17
If using a 64-bit version of Windows, type the line
regsvr32.exe $windir%\syswow64\richtx32.ocx
S| = |

BN Administrator: C\Windows\system32\cmd.exe l

1.7

t+ W i

c. Click [ENTER] and you should see a message that the registration succeeded.

i '

RegSwr32

l | DlIRegisterServer in
= ChA\Windows\syswowddrichta2,.oox succeeded,
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Primary Analysis Tools

Patch Analysis:

Corridor Designer Tools

Rt a@ oomDE|+ 7 |a

After you have generated a corridor polygon that connects two habitat blocks, the next step is to
evaluate how well that corridor serves the species of interest. This Patch Analysis tool is
intended for cases where you feel that some habitat within the corridor may be of poor quality,
and therefore the species will have to move through some amount of unsuitable habitat as it
makes its way through the corridor.

Presumably you have some idea of the largest distance of unsuitable habitat that the species
could move through. This distance value may be based on your knowledge of typical foraging
movement patterns of that species, or possibly juvenile dispersal distances. If your corridor
polygon contains patches of good habitat, then these patches may serve as stepping stones for
the species as it moves through the corridor, and potentially reduce the expanse of unsuitable
habitat that a species must cross at any one time.

This Patch Analysis tool identifies the path through the corridor that minimizes the distance
between patches of high-quality habitat. If no patches are available, then it will simply calculate
the minimum distance necessary to move from one habitat block to the other, while staying
within the corridor.

NOTE: This tool accomplishes its purpose reasonably well, but it can take a very long time to
work depending on the shape of the corridor and the number of patches available. For example,
the analysis illustrated in the example below took 1 hour and 22 minutes to complete. The
problem is that the tool occasionally calls upon Spatial Analyst-based least-cost-path functions
which dramatically increase the processing time. We are looking into alternatives to these
Spatial Analyst functions, which we believe should speed up the analysis, but we do not know
when or if we will be able to successfully implement these alternatives. In the meantime, if you
wish to get a quick and rough estimate of the maximum patch-to-patch distance necessary to get
through the corridor without using this Patch Analysis tool, you may use the standard ArcGIS

2
Measure tool %‘ to simply draw a line over what you visually determine to be the longest gap

the species will have to cross.

USING THE PATCH ANALYSIS TOOL:

As an example, suppose that we have previously generated a corridor for Arizona ground
squirrels that connects the Santa Rita Mountains to the Tumacacori Mountains in southern
Arizona:

Last modified 12-Jan-14
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Tumacacori
Mountains

Santa Rita
Mountains

Arizona Ground Squirrel
Corridor

The corridor itself is quite long, at about 22 km. There are also a fairly large number of high-

quality habitat patches within the corridor:

..
[ L]

Tumacacori
Mountains

1 - High-Quality Patches

—y

gl - F } T -
Corridor - 577 =
v " -~ . ; '-I- * J P
. £
- T = ;:.: ‘;.'\u':'_ ,:t“n_ R

For Arizona ground squirrels, we may feel that they will require a fairly long time to cross this

corridor. Therefore we may only want to consider patches that are large enough to support the

species for multiple generations.

If we generated these patches using the Corridor Designer “Create Patch Map” tool, then we

may have specified a size threshold which would support a sustainable population over multiple

generations. In this case we can easily identify these polygons using the “Gridcode” attribute in

the Patch polygon layer: In this example, population-level patches are identified with a

Gridcode value = 3.
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71.
N -Patcha‘s
. . ol o T
-—Populatian-Level Patches "o~ - 7%
. - .fql' !
"
* : o (P L
Tumacacori o F A S 4
o s
Mountains

Click the Patch Analysis button = I open the analysis parameter dialog:

i& Describe Patch-to-Patch Distances: l[
§ Selecting Patch Polygons -
E’Wﬂdland Black #1: |4] zantaritamtns j Select |
Patch polygons may be available inoa variety of
M'W'ildland Block #2: |5] tumacaconimtng j Select | zizes, and smaller patches may not be large enough

to support the species at the level vou feel iz

Species Corridar Palygan: | 3] azgrsqrl_ 141 buffered d s = Select necessary for that species to be able to
E’ I - - J _I zuccessfully traverse the caorridar.

¥ Include Patch Polygans The CorridorDesigner tool "Create Patch Map
allnws yioul to generste patch pu:ulygons bazed on ;I

r Fatch Palwgon Laver: |'|]azgrsqu_sitewidepatches j

™ Use Al Patch Polygons
" Use Subset of Patch Palygons, where:

Patch éitibute Field: |GRIDCODE |
Attribute Y alue |>= j |3

o H1gh=Q_uaIlty -2 3
: - A Patches L& &
Open Manual | Cancel | ()4 | << Hide Help | [. = m =Y 2

Select the polygons that correspond to your corridor and habitat blocks. You may only select a
single polygon for each object, although that polygon may be a multi-part polygon. If you have
a polygon layer containing only a single feature, then you may simply select that layer from the
list in the dropdown box. If you wish to select a single polygon from an existing layer, or if you
wish to select or draw a graphic polygon, then click the second item in the drop-down list
“Select by clicking on map”:

NOTE: This tool will not let you use several separate polygons as a single “wildland block” or
“corridor” object. If you wish to use several polygons for this purpose, you will need to combine
them into a single entity first. We have a separate stand-alone tool available which will do this
function, available for free download at http://www.jennessent.com/arcgis/shapes graphics.htm

(see especially the discussion of the “Combine Features” tool).
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¢+ Describe Patch-to-Patch Distances:

2

x|

Identifying Corridor and Wildland Blocks

* Llge Subset of Patch Polygons, whers:

.
M'W'ildland Block #1: | 5] tumacacoriming j Select |
‘wildland Block #1 Source. . Thiz function will evaluate & corridor connecting two
D wildland Black He. e e | | Select | habitat blocks. Therefore vou must identify the
1] azgraqil_sitewidepatches polygon ohjects that represent the corridor and
Species Comidor Pof 2] test_twa_patches Select | | |each habitst block. You may select these polygons
D 3] azgraqrl_14r_buffered_d_sauth _I by either selecting the sparopriste polygon kayer in
4] santaritamtns the drop-cowen boo, o by clicking on the actual
IV Include Patch Polyg 5] tumacacarimtng palygon iteelf in your map. _I
r -
L Fatch Palpgon Laer: I‘l] azgreqrl_sitewidepatches j Wl.ld;_?r.nd 'Bl::l}k #1
™ Use All Patch Polygons e ‘___ m\j?.-"
. B

¥

Cerridor Pol gon |
Fatch Attribute Fisld: |GHIDEDDE =l - SAHges ;q'y _,ﬂ ’EP,:J’
Attribute Valus |>= R E J!_h ‘ ﬁé’w—z’ﬁf
o ¥ o -
Open Manual | Cancel | ] | << Hide Help | Wildland Block #2.

This will enable the “Select” button just to the right of the drop-down list. Click the “Select”
button to open the “Selecting or Drawing Polygons” function (see Selecting or Drawing
Polygons [p. 106] for details on this on using this tool).

After identifying your corridor and habitat blocks, specify whether you are using patch polygons
in this analysis. In the example above, we are using patches from the polygon layer
“azgrsqrl_sitewidepatches”, and we are only considering those patches with a GRIDCODE
value > 3.

Click ‘OK’ and wait for a potentially very long time for it to finish. Upon completion, the tool
will add graphic connector lines and graphic patch polygons indicating the route through the
corridor that minimizes the patch-to-patch distances:

"

___JPopulation-Level Patches _~ Santa Rita
Q‘Patches along Best Route Mountains

T

Tumacacori
Mountains

p
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These are only graphics on the screen and can be easily deleted using the “Delete Corridor
Designer Graphics” tool (see p. 97). You may also convert them to permanent polyline and
polygon shapefiles using the “Create New Shapefile” tool (see p. 98).

The tool will also generate a table of all the connector lengths, listed in decreasing order, and
add it as a standalone table to your map document. Remember that all standalone tables are
available by clicking the “Source” tab at the bottom of the Table of Contents window:

B Attributes of segment_len =10 x|

ol

Unigque_ID

Seq_Length

8973877155

2658006772

2401 874265

453.9582379

130

| =Wk =2

1
2
3
4
o
&

94 86853

w1 1 ] o <]

Finally, the tool will generate a report detailing the analysis and results:
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_loix

Report of Patch Analysis: -

Habitat Block #1 = zartartamtns
Habitat Block #? = tumacacarimtns
Corridor Polygon = azgragrl_14r_buffered_d_south
Patch Layer = azgrsqrl_sitewidepatches
* Patch Cuery String: GRIDCODE == 3

6 segments required to mowve from one habitat block to the other.
Segment lengths listed in decreasing order:

1189738771979

2] 2655.0087720

3] 2401 5742681

41453 03237385

5] 150.0000000

] 94 8653295

Table of Segment Lengths saved to:
DoarcGIS_stuffconsultstion'az_linkages\datasegment_lencths_ 9 dbf

Hote: “ou can use the "Create Mewy Shapefile" function to convert your graphic
patch polygons and segment palylines to newy polyvline and polygon shapefiles.
Palygons and polvines produced by this analysiz will be named "Route_Graphics" in
the nesvy shapefile attribute takbles.

Analysis Began: Tuesday, Oclober 23, 2007 gt 72043 PW
Analysis Complete: Tyesday, October 23, 2007 ot 8:42:44 P |
Time Elapsed: Time Elgosed: 1 howr, 22 minutes, 1 second. . LI

Print Copy to Clipboard Exit

A

Note that in this example, Arizona ground squirrels will have to cross a gap of almost 9km in
order to make it from one habitat block to the other.

TECHNICAL DETAILS: For those interested in the methods used by this function, the basic
algorithm works as follows:

1) Step 1: General Error-Checking: Just makes sure that corridor and habitat block
polygons are valid polygons, and that the corridor actually connects them. This step
also confirms that the two habitat blocks are not already connected (or are possibly
referring to the same polygon), in which case no corridor would be needed.

2) Prepare the Corridor, Habitat Block and Patch Polygons: This includes extracting only
the outermost ring of the habitat block polygons so that any internal holes are ignored.
The tool only intends to connect the outermost edges of the habitat block polygons and
therefore internal holes are irrelevant to the analysis. This step also involves clipping
the habitat polygons to the general extent of the corridor polygon and checking to see if
any sub-polygons of possibly multi-part habitat polygons can be excluded from the
analysis. Finally, all patch polygons are clipped to the corridor polygon. All polygons
are set to the projection of the corridor polygon.

3) Generate a Raster Analysis Environment: This function will likely require some Spatial
Analyst processes, and therefore generates a raster analysis environment based on the
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4)

5)

6)

extent of the corridor polygon +5% on all sides. The cell size is calculated as the longer
of the height vs. width of the analysis extent, divided by 600.

Generate Distance Matrix of all patches and habitat polygons. This reflects the distance
between polygons when constrained to the interior of the corridor polygon, and
therefore the connection segments may bend around corners. If patches cannot be
connected (such as if they lie within different corridor strands), then no distance is
calculated.

NOTE: This step is exactly why this function takes so long. It is not difficult to
calculate the absolute Euclidian distances between polygons but it takes a long time to
calculate the distance around corners. This step first generates a connection line that
connects the closest points on each polygon, and then checks whether that connection
line extends outside the corridor boundary. If so, then the tool resorts to Spatial
Analyst least-cost-path functions to recreate that connection line.

Identify Path that Minimizes Patch-to-Patch Distances: This step utilizes a concept called
a Minimum Spanning Tree (MST), which is a method of connecting all nodes in a
graph while using the shortest overall accumulated connection segments. The patches
and habitat blocks are treated as nodes, and the method is modified a bit because the
goal is not to connect all patches but rather to connect the origin habitat block with the
destination habitat block. Therefore the origin habitat block can only have outgoing
connections and the destination habitat block can only have incoming connections, and
the analysis is complete when the habitat blocks are connected, not when all polygons
are connected in a complete MST.

This function implements a variation on Kruskall’s Algorithm to generate the modified
MST. Please refer to p. 174-177 of O’Rourke’ for additional information on MSTs
and Kruskall’s Algorithm. In simple terms, this algorithm does the following:

a.  Sorts all possible polygon-to-polygon connection segments by length.

b. Starting with the shortest segment, progressively builds an MST graph by adding
each successively longer segment to the graph.

c. After adding each segment, the function checks for two conditions:

i. If the two polygons directly connected by the new segment have already been
connected by some series of shorter segments, then this new segment is
rejected. This is referred to as testing for acyclicity.

ii. If this new segment forms the last link in a continuous connection path
between the two habitat blocks, then the goal has been achieved and the
algorithm is suspended.

At this point we have an abbreviated MST that connects the habitat blocks, plus
probably has a few extraneous branches that are irrelevant to the analysis. Therefore the
final step is to prune the extraneous branches, leaving only the single route.

3 O’Rourke, J. 2000. Computation Geometry in C, 2" Ed. Cambridge University Press, Cambridge, United Kingdom. 376 pp.
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Bottleneck Analysis:

Corridor Designer Tools k|

RiBlE B a@ o0EBEE[F2|n

Note: The Bottleneck Analysis can also be run in batch mode, allowing you to generate

bottleneck statistics for multiple scenarios in a single run. Please see “Running Bottleneck
Analyses in Batch Mode” below.

For species that are sensitive to development or edge effects, or who require some level of
isolation from disturbance, corridors may not be usable if they are too narrow. A narrow spot in
the corridor is considered a bottleneck and severe bottlenecks may render the corridor useless for
some species. Possibly a bottleneck may be overcome if it is not too long and not too narrow,
and therefore the task is to identify both the presence and the length of potential bottlenecks.

Potential Bottlenecks

b

This tool analyzes a corridor for potential bottlenecks by identifying a route that connects both
habitat blocks and which extends through the center of the widest possible sections of the
corridor polygon. It then calculates the width of the corridor (defined as twice the distance to

the closest point on the corridor boundary) at regular intervals along that route and generates a
graph illustrating the width along the entire route. This tool also allows you to set a threshold
corridor width and identify all portions of the corridor that fall below that threshold.
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Central Route through Corridor, with
potential bottlenecks highlighted in red:
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You can easily examine different threshold widths. In this example, it might be appropriate to
check field conditions in the 6 bottlenecked regions. If some of these areas are not constrained
by “hard” edges (e.g., a body of open water, an urban development), you could widen the
corridor at that narrow spot. This tool will likely take about a minute per analysis so you can try

different alternative scenarios without too much pain.

NOTE: This tool works much better if the corridor is projected into a foot- or meter-based
coordinate system. The tool will still work with geographic (latitude/longitude) data, but the
threshold distances will be much harder to interpret.

USING THE BOTTLENECK TOOL:

As with the Patch Analysis example, we will assume that we have previously generated a corridor
for Arizona ground squirrels that connects the Santa Rita Mountains to the Tumacacori

Mountains in southern Arizona (see illustration above).

Click the ® button to open the “Describe Bottlenecks” dialog:
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v+ Describe Bottlenecks: x|

[] widland Block #1: [\widiand Block #1 Saurce... S EEES
[[] widiand Block #2:[widiand Block #2 Sowce.. | _Select |
[[] Species Corridar P':'llr'g':'”:ISpecies Coridor Source... | Select |

Bottleneck Analysis -

Width (m} l |

Some species may not be akle to move through a corridor if that corridor
becomes too narrovy, Bottlenecks in a corridor, even if they do not
completely prevent movemnent, may still inhibit the species enough that the
gene flowe through the corridor iz insufficient to achieve the linkage
betvween habitat blocks that you are after.

Presumably you have some general =enze of a threshold level of corridor
conztriction that vour species can handle. This may be hased on
ohzerved movement or dizpersal behavior of that species, or from ||

Open Manual | Cancel | ]

Select the polygons that correspond to your corridor and habitat blocks. You may only select a
single polygon for each object, although that polygon may be a multi-part polygon. If you have
a polygon layer containing only a single feature, then you may simply select that layer from the
list in the dropdown box. If you wish to select a single polygon from an existing layer, or if you
wish to select or draw a graphic polygon, then click the second item in the drop-down list
“Select by clicking on map”:

NOTE: As with the Patch tool, this tool will not let you use several separate polygons as a single
“wildland block” or “corridor” object. If you wish to use several polygons for this purpose, you
will need to combine them into a single entity first. We have a separate stand-alone tool
available which will do this function, available for free download at
http://www.jennessent.com/arcgis/shapes graphics.htm (see especially the discussion of the

“Combine Features” tool).

¢+ Describe Bottlenecks: x|

| .
“Wildland Black #1: | 5] santaritamtrs - Select |
™ | - | Width (m) |
10 0N map 1 A \
[] Widiand Elack #2: g p—— seizen | 1] - DI 7|
2] population_patches | et . Fol Ml N e |
Species Comidor Pof 3] accurate_paolygons Select | |1 : = ! ‘
m’ 4] azareqrl_T4r_buffered d_zouth —I M =
A azgreqil_sitewidepatches | Distance (km) |
£] santaritamtns _ (= =
7] tumacaconming hd i :
Some species may not be akle to move through a corridor if that corridor | 3 {“ 'h'*-w.‘
becomes toa narrovy. Bottlenecks in a corridor, even if they do not b | | S.

completely prevent movement, may still inhibit the species enough that the ;
gene flow through the corridor iz insufficient to achieve the linkage I
betwesn habitat blocks that you are after.

Presumably you have some general senze of a threshold level of corridor
constriction that your species can handle. This may be based on
ohserved movement or dispersal hehavior of that species, ar from |l

Open Manual Cancel Ok, << Hide Help | |

Last modified 12-Jan-14



http://www.jennessent.com/arcgis/shapes_graphics.htm

MANUAL: Corridor Designer Evaluation Tools 28

This will enable the “Select” button just to the right of the drop-down list. Click the “Select”
button to open the “Selecting or Drawing Polygons” function (see Selecting or Drawing
Polygons [p. 106] for details on this on using this tool).

After selecting your corridor and habitat block polygons, click ‘OK’ and wait for a minute or so.
Upon completion, the tool will open up the “Bottleneck Results” dialog:

BOTTLENECK RESULTS DIALOG:

v+ Bottleneck Results: x|

FE00 5
o Sl
E
o GO0 b
L E e va,_z—\\_\ g v
= (Vi S Y
ey
o 200
g ﬂ T T T T T T
i 4 & iz 16 20 24
Distance (km)
Threshold Statistics: Threshold = |4EIEI meters
|Bottleneck Width Statistics: Above Threshold Statistics: « | [Below Threshold Statistics: -
1] Minitnum = 264 26 meters - Total Length = 24 512,50 meters - Total Length = 24 512,50 meters
2] Maximum = 54615 meters - Total = Threshold = 15,927 .25 - Total == Threshold = 5 585,55
3] Range = 531.59 meters - Propartion = 77 .21% - Propartion = 22.79%
4] Mean = 505812 meters - Mumber of Segmertz =9 - Mumber of Segmertz =9
5] Median = 490.75 meters
B] St. Dew. = 136.4349 meters Segment Lengths: Segment Lengths:
1] 6,907 .54 1] 1,169.57
Length = 24 512 50 meters 21 B737.34 21141957
a1 7 RS A LI 21 1.N97 98 LI

Create Point Shapefile | Create Segment Shapefile | Create Tables | Add Graph to Layout | Cloze | <4 Minimize |

Note that the graph is linked to the map, so that the areas below the threshold are marked in red
on both the graph and the map. The text boxes at the bottom of the dialog report detailed
statistics on the amounts of the centerline route that lie above and below the threshold,
including segment lengths sorted in decreasing order. For example, the illustration above shows
the statistics for a threshold value of 400m. In this case, 23% of the corridor is narrower than
400m, and at least 3 stretches of below-threshold corridor sections are over 1km long. The
narrowest point of the corridor is 264m and the average width along the best route is 508m. If
this species is highly sensitive to bottlenecks, and if 400m is an absolute minimal requirement,
then this corridor may not serve the species well.

ADJUSTING THE THRESHOLD: You may adjust the threshold 3 ways:
1) Type in an exact threshold value in the text box.
2) Click on the graph at the point you would like to reset the threshold.
3) Move the slider control in the upper left corner up and down.

SAVING THE CORRIDOR ROUTE: If you wish to save the centetline route for any reason, you
have several options to do so:
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1) Point Shapefile: The “Create Point Shapefile” function will generate approximately
1000 evenly-spaced points along the centerline route, with attribute values for Unique
ID, X-coordinate, Y-coordinate and Corridor Width at that point. Upon completion,

the function will open a report window and add the new shapefile to your map.

& Operation Successful:

=101 %]

each location.

Vhottieneck_points 6 sha

The shapefile bottleneck_poimts_6 has been generated and added to your view .
Individual points include X-coordinates, Y-coordinates and Corridar Width values at

Shapefile saved to: Dlarc =S stofficonsuitationaz_linkagesdatas

B Attributes of bottleneck _points_6&

29

=10 x|

Frirt |

et | 1 s

FID | Shape Unique_ID X Coord | ¥_Coord | Width

F ) Poirit 1 494225 3489359 | 644 783
1 |Poirit 2 4942250 3489359 | 644 783

2 |Pairit 3 494275 3489359 | 644 783

3 |Poirit 4 4942099 3489359 | 644 783

4 |Pairit 5 494324 3489359 | 644 783

Shiow; W Selected |

=

[
:Isj

2) Segment Shapefile: The “Create Segment Shapefile” function will divide the route up

into “Above Threshold” and “Below Threshold” segments and export them to a

polyline shapefile. Segments will include attribute values indicating whether they are

above or below the threshold, as well as the lengths of those segments.

=10l x|

¢+ Operation Successful:

Vhottleneck _ seqments 7. sho

Shapefile saved to: Diare IS stoficonsuttationaz_linkagesdataz

The shapefile bottleneck_segments_T has been generated and added to your
viewy, Individual segments are attributed according to whether they are above ar
helowy the threshold value of 400 meters.

B Attributes of bottleneck_segments_7

=10l x|

et o T

FID Shape Unique_ID Hame Length
[ O jPalyline 1 [&bove Threshaold (=400 1EE4 558957
1 |Palyline 2 |Belowy Threshold (==4007 11683739441
2 |Palyline 3 [&bove Threshaold (=400 47 944301
— 3 |Palyline 4 |Belowy Threshold (==4007 B1.20937
4 |Palyline 5 [Above Threshaold (=400 4013393
5 [Prlvline F |Arlmwe Thre=kinled r==40m A7 TraR57

Show: IW Selecked |

Records {0 j

i

[

3) Segment Shapefile: You may also use the Corridor Designer “Create New Shapefile”
function (see p. 98) to convert the graphic segments to a polyline shapefile.

GENERATING DBASE TABLES: The “Create Tables” button will generate 2 tables and add them
as standalone tables to your map document. Remember that all standalone tables are available
by clicking the “Source” tab at the bottom of the Map Table of Contents. The two tables are:
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1) Table of Segment Lengths: Contains the threshold value, total length of the centerline
route, and lengths of all segments above and below the threshold sorted in decreasing
order. The dBASE table will be named “bottleneck_segments_#.dbf”, where “#” is the
lowest possible integer value that guarantees a unique filename.

2) Table of Bottleneck Stats: Contains general descriptive statistics on the corridor width
along the entire centerline route, as well as proportions and lengths of the centerline
route above and below the current threshold value. This table will be named
“bottleneck_stats_#.dbf”, where “#” is the lowest possible integer value that guarantees
a unique filename.

¢+ Operation Successful: -0 x|

The followwing tables have been created and added as Standalone Tables to your Map
documernt. All standalone tables are available by clicking the "Source' tab at the bottom
of the Map Table of Contents.

1] Table of Segment Lengths:

Saved to DharcGIS stufficonsaitationnaz_linkage swlata Athreshold lengths 9.J6F
2] Table of Bottleneck Statistics:

Saved to Dare GIS stufficonsuitationar_linkageswdataboltieneck_stats 9.d96fF

Prirt Copy ta Clipboard Exit
r
EH Attributes of bottleneck_stats_9 o [m] ] ER Attributes of threshold_lengths_9 Ol x|
0ID | Unique_ID Statistic Value 0ID | Unique_ID Hame Length

» 1] 13 | imimum Yyicth 254254 3 o] 1 |Total Length 245128

1 14 [ Maimum Width 546,151 1 2 | Threshold “alue 555

2 15 |[Range of Width Walues a1 887 2 3 |Abhove Threshoald #1 S0MEG.212455

3 16 |Mean wWidth 505124985 3 4| Ahove Threshold #2 2037 050493

4 17 |Median Width 490 775 4 5 |Above Threshold #3 1436 7A7 267

5 18 | Standard Deviation of Width 136434924 s 6 |Above Threshold #4 1252 935043

B 18 |Centerline Length 24512 A g 7 |Ahove Threshold #5 533 686639

T 20 [Wyidth Threshaold Value 55 7 & |Below Threshold #1 5595 269076

5 21 |Lencth Below Threshald 16236,118054 i 9 |Belowr Threshold #2 3054 576347

[ 22 |Proportion Below Threshold 0662353 3 10 |Below Threshold #3 2283753713

10 23 |Length Sbove Threshold G276 GE1 946 10 11 |Below Threshald #4 1993 342005

11 24 |Proportion Above Threshald 0337647 11 12 |Below Threshold #5 290176913
Record: ﬂjl 1 dﬂ Shiow: I &l Selecked | acordsj Record: ﬂﬂl 1 jﬂ Show: W electelj

ADD GRAPH TO LAYOUT: This function converts the graph in the “Bottleneck Results” dialog
to a Windows Enhanced Metafile (*.emf) format and automatically adds it to your Map Layout.
It then produces a report notifying you of where the file is, in case you also want to add the
graph to other documents.

NOTE: One nice thing about the *.emf format is that Microsoft has attempted to make it some
sort of standard, so there are at least a few other programs that recognize it. Not surprisingly,
Microsoft Word documents handle *.emf images just fine and therefore they can easily be
inserted in reports. For example, the author simply dragged-and-dropped the image file
“bottleneck_stats_9.emf” below into this manual:
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NOTE: Even though the graph appears in your layout, this graphic is not automatically saved
into the Map document. ArcMap only stores a reference to the graphic file on the hard drive,
not the graphic itself. If you delete the *.emf file from the hard drive, then the graphic will be
missing from your layout the next time you open your Map document. If you wish to save the
actual graphic in the map document file itself, then right-click on the graphic, select 'Properties’,
select the 'Picture’ tab, and check the box for 'Save Picture as Part of Document'. If you do this,
then your Map document will increase in size by a few KB, and you can delete the *.emf file
from the hard drive.

MINIMIZING THE DIALOG: If the Bottleneck Results dialog takes up too much screen space for
you to see your map propetly, you can temporarily shrink it by clicking the “Minimize” button.
To reset it to full size, simply click the “Maximize” button.

TECHNICAL DETAILS: For those interested in the methods used by this function, the basic
algorithm works as follows:

1) Step 1: General Error-Checking: Just makes sure that corridor and habitat block
polygons are valid polygons, and that the corridor actually connects them. This step
also confirms that the two habitat blocks are not already connected (or are possibly
referring to the same polygon), in which case no corridor would be needed.

2) Prepare the Corridor and Habitat Block Polygons: This includes extracting only the
outermost ring of the habitat block polygons so that any internal holes are ignored.
The tool only intends to connect the outermost edges of the habitat block polygons and
therefore internal holes are irrelevant to the analysis. This step also involves clipping
the habitat polygons to the general extent of the corridor polygon and checking to see if
any sub-polygons of possibly multi-part habitat polygons can be excluded from the
analysis. All polygons are set to the projection of the corridor polygon.

3) Generate a Raster Analysis Environment: This function depends on least-cost-path
analysis and therefore uses Spatial Analyst processes. The function generates a raster
analysis environment based on the extent of the corridor polygon +10% on all sides.
The cell size is calculated as the longer of the height vs. width of the analysis extent,
divided by 1000,

4)  Generate a Distance from Edge Grid: The “Distance from Edge” grid reflects the
internal Euclidian distances from the edge of the corridor polygon. All regions outside
the corridor polygon have a “Distance from Edge” value of 0.

Last modified 12-Jan-14



MANUAL: Corridor Designer Evaluation Tools 32

5)

6)

7)

8)

9)

10)

11)

Identify Central Cells of Corridor: This is done by treating the “Distance from Edge”
grid as a pseudo-elevation dataset, where the highest “elevation” values naturally occur
in the center of the polygon (i.e. with the highest “distance from edge” values). We
then perform a streamflow accumulation analysis on the “elevation” dataset and identify
all those grid cells with zero accumulated streamflow. These represent the pseudo-
ridgelines, or central cells, in the “Distance from Edge” grid.

Generate Cost Grid through Corridor: The cost grid has relatively low costs within the
central cells, and extremely high costs elsewhere within the corridor. Areas outside the
corridor are completely restricted from the analysis.

Generate Cost Distance and Direction Grids: This is done twice, using each of the two
habitat blocks as an origin source.

Generate a Set of Potential Centerline Routes: Typically a large number of potential
centerline routes will be generated. A least-cost-path polyline is generated at every point
where one of the habitat polygon boundaries intersects a central cell (from step 5
above). There can be many such cells, especially if the corridor is multi-stranded or has
holes. If a habitat polygon does not intersect any centerline cells (a rare but
theoretically possible case), then a least-cost-path polyline is generated for all cells along
the intersection of the habitat boundary line and the corridor polygon.

Calculate Statistics on All Competing Routes: For each of the routes generated in step 8
above, we identify:

a. The narrowest point encountered along the route (measured at cell-sized [see step
3] intervals along the route using the “Distance from Edge” grid [see step 4]).

b. The total accumulated cost of traveling the route (calculated at the endpoint of the
route, using the “Cost Distance” grid generated in step 7 above).

c.  The total length of the route.
Choose Best Route: This is an iterative process:

d. First the route(s) with the widest narrow point is selected. Only the routes that go
through the widest parts of the corridor will be considered. If multiple routes have
the same widest narrow point, then:

e. From this subset, select the route(s) with the lowest accumulated travel cost. If
there are still multiple routes, then:

f. From this new subset, select the shortest routes. If there are still multiple routes,
then:

g. At this point they are probably multiple versions of the same route, which might
happen if the same route was generated going to and from each habitat block. In
this case there is no real difference among the remaining routes, so simply take the
first in the list.

Complete the Analysis: The corridor width values (calculated in step 9.a.) of the final
selected route are then sent to the Bottleneck Results dialog, which then generates all
statistics and graphs.
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RUNNING BOTTLENECK ANALYSES IN BATCH MODE*

33

A separate command is available in the Corridor Designer Tools that provides a way to run

multiple bottleneck analyses at one time. This command is not on the standard Corridor

Designer toolbar, but is easy to load from the ArcGIS Customize window.

To load the tool, open your “Customize” tool by either:

1) Double-clicking on a blank part of the ArcMap toolbar, or

2) Clicking the “Tools” menu, then “Customize” or “Customize Mode”.

In the “Customize” dialog, click the “Commands” tab and scroll down to select “Corridor

Designer Tools”:

-

Customize

S

Commands | Options

Show commands containing:

Categories: Commands:
C;rb:_ngraphy' Toals - & About Corridor Designer ... *
Circuitscape Tools =
Conefor Commands = i ArcGIs Statistics
Conversion Tools B =
Comidor Desoner ool B) Calculate Bottleneck Stat...| =
Coverage Tools &
Data Comreriers | B* Calculate Bottleneck 5tat...||_
Data Frames By Calculate Patch Distance...
Data Interoperability Tools ]
Data Management Tools Cl Clip Layer
Data Reviewer = . .
Data Reviewer Tools &= Combine Regions
Data "-"iE'-l‘-LCDI'ItEKt Menu - | | £ Corridor Summarize =
[ T L —

Keyboard. .. ][ ®5ddmeFile... ][

Close ]

L

A

The Batch Bottleneck command has the symbol B* on ic: Simply click on this command
and drag it to any existing toolbar. Then close the “Customize” window and the command will

be available to use.

Batch Bottleneck Analysis: This command will perform any number of bottleneck analyses

and save the output point and polyline feature classes, and the statistical tables, to the hard

drive. It reads the analysis parameters for each analysis from a table of parameters. To run this

command, you therefore need to write all your analysis parameters to a table where each record

in the table contains the parameters for a single analysis. This table must be any kind of table

% The Corridor Designer team thanks the California Department of Fish and Wildlife, the Wildlife
Conservation Board and the California Wildlife Foundation for support in developing this Batch

Bottleneck tool.
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ArcGIS can load, such as a dBASE table, file or personal geodatabase table, comma-delimited
text file or Excel worksheet. Details on the required attribute fields are described below.

Running the Tool: Click the B* command to open the Batch Bottleneck Parameters
window, and then select the table containing the parameters for the Batch Bottleneck analysis
and specify the appropriate attribute fields for each parameter. These attribute fields are
explained in detail below.

i ™

Batch Bottleneck Analysis: Selectthe table containing the parameters for the Batch Bottleneck =
analysis, and specify the appropriate attribute fields for each parameter. (N

Your batch analysis table must contain attribute fields for all eleven parameters. If you do not
wish to generate a particular output (for example, maybe you do not wish to generate segment
feature classes), then you can leave those values blankin the table. However the table must -

-- Select T able - - Wildland Block 1 Source Field - --Wildland Block 2 Source Field -

-- Corridor Source Field - -- Threshold Diztance Field -

-- Qutput Segments Mame Field - - Qutput Segments Workspace Field -

-- Qutput Paints Mame Field - -- Qutput Paints *Workspace Field -

-- Battleneck Statz Mame Field - -- Segment Statz Mame Field -- - Output Statiztics Work space Field -

Output T able:
D:ATemp_Ernvarharc?E 7ANDutput dbf = |

Werify Cancel b anwal (]

You must also specify an Output Table before you run the analysis. This table will contain a
record of all the analyses that were performed, along with any info on problems that may have

been encountered.

Note: If the tool runs successfully, then all output feature classes and tables will have proper
metadata generated that will detail exactly what the parameters were that produced that output,
and detailed descriptions of each output attribute field.
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Batch Input Table Attribute Fields:

The table must have 11 attribute fields. You do not necessarily have to generate all the possible
outputs for each analysis, but your table must have attribute fields for each possible parameter.
If you do not wish to generate a particular output (for example, perhaps you only want to
generate a point feature class and skip the polyline feature class), then you can simply leave the
“segment” output parameters blank in the table.

1) Wildland Block 1 Source Field: This attribute should specify the first wildland block

feature class. There are two ways you can to it:

a) Enter only the feature class name. In this case the tool will search your current ArcMap
Map Document (*.mxd file) to find the feature class.

b) Enter the full path name to the feature class on the hard drive. In this case the tool will
load the feature class directly from the hard drive.

Path names should have backslashes and be defined down to the root directory. Do not
add file extensions and do not add quotation marks. For example, a shapefile named
"Block_1" in the "Temp" folder on the "D:" drive would be specified as:

D:\Temp\Block 1

A file geodatabase feature class named "Block 1" in a file geodatabase named
"Batch_Data", also in the "Temp" folder, would be specified as:

D:\Temp\Batch Data.gdb\Block 1

A personal geodatabase feature class named "Block_1" in a geodatabase named
"Batch_Data.mdb", also in the "Temp" folder, would be specified as:

D:\Temp\Batch Data.mdb\Block 1

This tool currently only will accept shapefiles, file geodatabase feature classes and
personal geodatabase feature classes.

2) Wildland Block 2 Source Field: This attribute field should specify the second wildland
block feature class. You may specify this feature class using the same rules described for the
Wildland Block 1 feature class above.

3) Corridor Feature Class Field: This attribute field should specify the corridor feature class
that connects the two wildland block feature classes. You may specify this feature class
using the same rules described for the Wildland Block 1 feature class above.

4) Threshold Distance Field: This attribute field should contain the threshold distance you

want to use for the analysis. If you want to skip the “Threshold” analysis, you may leave
this value blank.

a) Note: Regarding Threshold Distances and Projections: If you specify a threshold
distance, then this distance must be in the units of the Corridor coordinate system. For
example, if your corridor is in UTM coordinates then your threshold values should be
expressed in meters. If your habitat blocks and corridor feature classes are in different
coordinate systems, then this tool will internally project all data into the Corridor
coordinate system before running the analysis. This won't affect your original data at

all.
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5) Output Segments Feature Class Name Field: If you wish to generate a polyline feature
class of the route that follows the corridor centerline, classified according to whether the
corridor is experiencing a bottleneck or not, then enter the name of your output polyline
feature class here. You can leave this value blank if you do not wish to generate this output.

Only enter the name of the feature class here! Do not enter the workspace path, and do not
add an extension. For example, if you want to generate a shapefile named
"Output_Segments” in the "Temp" folder on the "D:" drive, then you would only enter the
following text here:

Output Segments

EHL ML EEE:

ry* object identifier * Unigue_ID Name
Polyline 1 | Above Threshold (=120
Polyline 2 | Below Threshold (<=120
Polyline 3 | Above Threshold (=120
4
5

Polyline Below Threshold (<=120
Above Threshold (=120

1> n [[E]5 0outofsselected)

6) Output Segments Workspace Field: Here is where you enter the workspace path of your
output segments feature class. For example, if you want to generate a shapefile named
"Output_Segments” in the "Temp" folder on the "D:" drive, then you would enter the
following text here:

D:\Temp
If you wish to skip the segments output on this analysis, you can leave this value blank.

7) Output Points Feature Class Name Field: If you wish to generate a point feature class
that follows the route through the corridor centerline, with the corridor width and classified
according to whether the corridor is experiencing a bottleneck at this point, then enter the
name of your output point feature class here. You can leave this value blank if you do not
wish to generate this output. Follow the naming rules for “Output Segments Feature Class
Field” above. You can leave this value blank if you do not wish to generate output points.
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SRERAE- T R

Unique_ID X_Coord ¥_Coord Width Threshold
378 | 499468019947 | 3497074913894 | 1214400024 | ABOVE

375 | 400445 442005 3457086.52693 | 1214.400024 | ABOVE
360 | 499425.154225 ‘3497086.52693 | 1214.400024 | ABOVE

381 | 499400.866225 ‘3457086.526593 | 1194.511646 | BELOW

382 | 499373831738 | 34970592.083103 | 1173.89209 | BELOW

363 | 499361.707520 | 3497109.262312 | 1165.823875 | BELOW

AnmmeR ARmmam | M AR An A anmn | A dme amenee | me s

¥ 1> » [E|S | 0outof 751 Selected)

cwtdeer_points

8) Output Points Workspace Field: Enter the workspace path of your output points feature
class here, following the rules for “Output Segments Workspace Field” above. You can
leave this value blank if you do not want to generate output points.

9) Bottleneck Stats Name Field: If you wish to generate statistics describing the width over
the extent of the corridor, enter a name here for the statistical table. This option will
calculate general descriptive corridor width statistics (minimum, maximum, mean, median,
standard deviation and range), as well as the proportions and lengths of the corridor above
and below the threshold value.

ENEME R
ailed Deer Bottleneck Statistics X
Object_ID * Unique_ID Statistic Value

b 1 1 | Minimum Width [Meter] 916.530151

2 2 | Maximum Width [Meter] 2574 986328

3 3 | Range of Width Values 1658 456177

4 4 | Mean Width [Meter] 1628.059371

& & | Median Width [Meter] 1603.008057

& & | Standard Deviation of Width 371.023745

7 7 | Centerline Length [Meter] 17925.357914

8 8 | Width Threghold Value 1200

9 § | Length Below Threshold [Meter] 3094 40514

10 10 | Proportion Below Threshold 0AT2627

11 11 | Length Above Threshold [Meter] 14830.952774

12 12 | Proportion Above Threshold 0.827373

M4 1 v » |- | (0 out of 12 Selected)
White-Tailed Deer Bottleneck Statistics ]
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10) Segment Stats Name Field: If you wish to generate statistics describing the centerline
route through the corridor, including the overall length and the length and proportions
above and below the threshold value, enter a name here for the statistical table.

Table O x
ERAE- AL
White-Tailed Deer Segment Statistics *
Object_ID * Unique_ID Name Length Units
» 1 1 | Tetal Length 17525357914 | Meter
2 2 | Threshold Value 1200 | Meter
3 3 | Length Below Threshold [Meter] 305440514 | Meter
4 4 | Proportion Below Threshold 0172627 | Proportion
5 5 | Length Abowve Threshold [Meter] 14830952774 | Meter
] § | Proportion Above Threshold 0.827373 | Proportion
7 7 | Above Threshold (=1200), #1 5077.891535 | Meter
2 & | Above Threshold (=1200), #2 255.08522 | Meter
9 9 | Above Threshold (=1200), #3 5453.975015 | Meter
10 10 | Below Threshold (<=1200}, #1 1065.645447 | Meter
11 11 | Below Threshold (<=1200), #2 20277586593 | Meter
4 1k E {0 out of 11 Selected)

White-Tailed Deer Segment Statistics

11) Statistical Tables Workspace Field: If you want to generate either or both of the
Bottleneck and Segments statistical tables, then enter the name of the workspace here.
Follow the naming rules for “Output Segments Workspace Field” above. You can leave this
value blank if you do not want to generate any statistical tables.

Note: There are a lot of attribute fields to specify in this table. In order to be as user-friendly as
possible, this tool will remember the fields you selected before and save those internally in the
map document. This means that if you save your map document after running this analysis,
then use the same map document for a future analysis, then the tool should preselect the
appropriate fields when you select a table. However, this won’t work if you open a new map
document! The selected values are saved in the map document itself and therefore won’t be
available in new map documents.

Another option: This tool is hard-coded to search for attribute fields with specific names
(which made it much easier to test the tools during development, as the author had to run this
several hundred times before working all the bugs out!) If you name your fields as follows, then
the tool will always preselect them:

1) Default Names for Wildland Block 1 Source Field:
e Wildland_Block_1
e WBI

2) Default Names for Wildland Block 2 Source Field:
e Wildland_Block_2
e WB2

3) Default Names for Corridor Feature Class Field:
e Corridor
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o Corr

4) Default Names for Threshold Distance Field:
e Threshold_Distance
e Threshold

5) Default Names for Output Segments Feature Class Name Field:
¢ Output_Segment_FClass_Name
e  Out_SFCls

6) Default Names for Output Segments Workspace Field:
e Output_Segment_Workspace
e Out_SWS

7) Default Names for Output Points Feature Class Name Field:
e  Output_Point_FClass_Name
e Out_PFCls

8) Default Names for Output Points Workspace Field:
¢ Output_Point_Workspace
e Out_PWS

9) Default Names for Bottleneck Stats Name Field:
e Bottleneck Stats Name
e Stat_Bil

10) Default Names for Segment Stats Name Field:
e Segment_Stats_Name
e Stat_Seg

11) Default Names for Statistical Tables Workspace Field:
e Stats_Workspace
e Stat WS

Verifying your Parameters Table:

This tool will check your parameters table before you run it to see if there are any obvious errors
that would cause a crash. If it finds no errors, then it will continue on with the run.

However, you can also check the table yourself without running the entire tool. The “Verify”
button will check for the following conditions and let you know if there are any problems:

1) The Wildland Block 1, Wildland Block 2 and Corridor feature classes must exist in the
specified locations.

2) The Wildland Block 1, Wildland Block 2 and Corridor feature class must contain only a
single polygon.

3) The Wildland Block 1, Wildland Block 2 and Corridor feature classes must be three
different feature classes.

4) The Wildland Block 1 feature class must not intersect with the Wildland Block 2 feature
class.
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5) Both the Wildland Block 1 and Wildland Block 2 feature classes must intersect with the
Corridor feature class.

6) All output workspaces must exist and be writable.

7) The specified feature class or table name must not already be in use. This tool will not
overwrite existing feature classes.

8) No output feature class or table names should be repeated in later steps of the batch
analysis. In other words, you can name an output feature class “Output_1” in one step of
the analysis, and then name another output feature class “Output_1” later on. This tool
does not overwrite data so this scenario would cause a crash.

9) If an output feature class or table name is specified, then a workspace must also be specified.
10) Feature class and table names in geodatabases must conform to geodatabase naming rules.
a) Geodatabase Feature class name cannot start with "gdb_".
b) Geodatabase Feature class name cannot start with "sde_".
c¢) Geodatabase Feature class name cannot start with "delta_".
d) Geodatabase Feature class names must start with a letter.

e) Geodatabase Feature class names must contain only letters, numbers or the '_
(underscore) character.

11) There must be at least one output specified (either a point feature class, a polyline feature
class, or any statistical table, or any combination of these).

Upon completion, the “Verify” function will give you a report window that should let you easily
find any problems:
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i B
e S

Batch Analysis Verification Report -
Batch Parameters Table: Input_Parameters_Good (n = 11 records)
«  Wildland Block 1 Source Field: "Wildland_Block_1"
*  Wildland Block 2 Source Field: "Wildland_Block_2" =
*  Corridor Source Field: "Corridor” 1
*  Threshold Distance Field: "Threshold_Distance™
+  Dutput Segments Name Field: "Output_Segment_FClazs_MName”
+  Qutput Segments Workspace Field: "Output_Segment_Workspace™ -
*  Dutput Points Name Field: "Output_Point_FClass_MName”
*  Qutput Points Workspace Field: "Output_Point_\Workspace”™
*  Qutput Bottleneck Statistics Name Field: "Bottlensck_Stats_Mame™
+  Qutput Segment Statistics Name Field: "Segment_Statz_Mame”™
+  Qutput Statistics Workspace Field: “Stats_Workspace”
Parameters Table and Fields OK = TRUE
Batch Analysis Summary:
. Problems found in the following analyses (see below for details): 1,2, 3,4,5,6, 7,8, 9 10, 11...
Checking Individual Analyses....
Analyiz #1 (of 11} lzsues Found, See Below...
*  Block 1 Feature Class: =santaritamtns, No problems found...
. Block 2 Feature Class: tumacacorimtng, No problems found...
* Corridor Feature Class: cwideer_corridor, No preblems found...
+  Threshold Distance: 250, No preblems found...
*  Qutput Point Name: General_Ppint_1, Feature class name is already in use...
*  Qutput Point Workspace: Mo problems found...
Workspace Path = D\arcGIS_stuffconsultation\az_linkages\Crystal_Krause_ Btinck_Batch\Outputs\Output FGDB.gdb
*  Qutput Segment Hame: General Segment_1, Feature class name is already in use...
*  Dutput Segment Workspace: MNo problems found...
Workspace Path = DAarcGIS_stuffconsultation\az_linkages\Crystal_Krause_Btinck_Batch\Outputs\Output FGDB.gdb
*  Qutput Bottleneck Stats Name: Bottleneck_Stats1, Table name is already in use...
+  Dutput Segment Statz Name: [o table name zpecified ., Not generating segment statiztical table...
+  Qutput Statistical Tables Workspace: Mo problems found...
Workspace Path = DiarcGIS_stufficonsultation\az_linkages\Crystal Krause_ Btinck_Batch\Outputs\Stats
+ Check Intersecting Habitat Blocks: No problems found. .
+  Check for ldentical Habitat Blocks, Corridor: Mo problems found
+  Check Corridor Interzects Block 1: No preblems found. ..
* Check Corridor Intersects Block 2. No preblems found...
* At Least One Output Selected: Mo valid outputs specified. ..
Analyis #2 (of 11). lzsues Found, See Below...
*  Block 1 Feature Class: =santaritamtns, No problems found... i

- Dlrmnle F Cmnture Slama diemmmn mmricrednn o mesblaees faomd

Frint ] ’ Copy to Clipboard ] I Exit I
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Calculating General Summary Statistics Within Corridor Polygons:

Corridor Designer Tools

Egumiﬁ|g®%|-i-ﬂ|&

The Corridor Designer Evaluation tools provide a function to calculate general summary
statistics on numeric and categorical data from both vector and raster datasets. The types of
statistics offered vary depending on the data type and are summarized below. In all cases,
statistics are provided in both a dBASE table and a textual report:

FEATURE DATA (Points, Polylines or Polygons) AND STANDALONE TABLES:

Point Layers, Multipoint Layers and o Polygon Themes:

Standalone Tables:
= Numeric fields: Available stats are:

= Numeric fields: Available stats are: e Minimum
e Minimum : mz::mm
Maxi
: Mz:lr:num e Mean_WBA (weighted by area of polygon)
Sum
S L]
: S;Jamndard Deviation + Standard Deviation
’ e Standard Deviation_WBA (weighted by area of
e Variance polygon)
e Histogram o Variance
e Variance_WBA (weighted by area of polygon)
*  Text Fields * Histogram
’ e Text Fields
* Count . (of each unique value) e Count (of each unique value)
e Proportion (of each unique value) « Proportion (of each unique value)
e Area (of each unique value)

= Date Fields

o Earliest Date = Date Fields
o Latest Date o Earliest Date

e Latest Date

Polyline Themes:

= Numeric fields: Available stats are:

Minimum

Maximum

Mean

Mean_WBL (weighted by length of line)
Sum

Standard Deviation

Standard Deviation_WBL (weighted by length
of line)

Variance

e Variance_WBL (weighted by length of line)
e Histogram

= Text Fields

e Count (of each unique value)
e Proportion (of each unique value)
e Length (of each unique value)

= Date Fields

e Earliest Date
e Latest Date
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RASTER DATA:
o  Grids with Tables (integer and small floating o  Grids without tables (generally large floating
point grids): point grids):
*  Numeric fields: Available stats are: = No table or fields available, so standard
e Minimum istics include:
o Maximum statistics include:
e Mean e Minimum
o Median e Maximum
o Mode e Mean
e Sum e Standard Deviation
o Standard Deviation e Histogram
e Histogram
e Count (of each unique number)
e Proportion (of each unique number)
e Area (of each unique number)

= Text Fields
e Count
e Proportion
e Area

= Date Fields
e Earliest Date
e Latest Date

(of each unique value)
(of each unique value)
(of each unique value)

Open the general summary statistics tool by clicking the = button:

Last modified 12-Jan-14

L& Summary Statistics: 5[

Calculate statistics for one or more figlds from any feature
datazet, raster dataset or standalone table:

Statiztics will be saved az dBASE tables in folder specified
belowy,

1. Select a data layer or table:

|1]|:u:|int$_|:lip_4 [Point D atazet] j
2. Chooze one or more statistics to calculate from the following data fields:
----- # UNIQUE_ID2 ]
-# DISTAMCE
= # WIDTH
Laf Minimum
-of] Mawirum
| Mean
= | Sum
- | Standard Deviation
-of] Wariance
- | Higtogram
- Date_val
[T date_text

-#f] Count

3. Specify folder for output tables:
ID:'xarcGIS_stuff'\cu:nnsuItation\az_linkages'\data'\ = |

¥ Caloulate Statistics on Selected Recards Only (0 of 588 selectad)

iﬁl Cose | Hep | 0K |j
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The Summary Statistics dialog allows you to calculate a variety of statistics on multiple fields from
one of the data layers or tables in your map document. IMPORTANT: This function will not
automatically clip your dataset to your corridor polygon. This tool will calculate statistics based on
the entire dataset, or optionally on the selected features in a vector dataset, so in most cases you will
need to clip your dataset prior to running this tool. Please refer to “Using the Clip Tool” (see p. 88)
for more information on how to clip datasets.

All feature layers and grids are listed in the drop-down box at the top of the dialog. When you select
one of these layers, the large box in the center of the dialog will fill with the available attribute fields
and statistics. Attribute field names are prefaced with a symbol indicating whether the field is of type
Number (#), Date( L) or Text (T).

If you choose a feature layer (i.e. one composed of points, lines or polygons), and if any of those
features are selected, then you have the option to calculate statistics on only the selected set of features
by clicking the checkbox near the bottom of the dialog. The checkbox is disabled if no features are

selected. You may switch the selection at any time by clicking the EI button, and you may easily

B
open and view the table for the current selected dataset by clicking the Ll button.

NOTE: In many cases, the calculated statistics are weighted by the size of the feature. For example, if
you wish to calculate the mean flow rate of two river segments, where the 1% segment is 500m long
and has a flow rate of 100, and the 2™ segment is 1000m long and has a flow rate of 10, then the
weighted mean flow rate will be calculated as:

Mean Flow Rate — (Seg. 1 Length)(Seg. 1 Flow Rate) + (Seg. 2 Length)(Seg. 2 Flow Rate)
(Seg. 1 Length) + (Seg. 2 Length)
(500)(100)+(1000)(10)
500+1000

=40
In general, weighted statistics are calculated as follows:
Where:
X, = the value

W, = the weight (i.e. count, area or length)
Then:

Weighted Mean = -=! =X

Weighted Variance =-

Weighted Standard Deviation =
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AN EXAMPLE WITH POLYLINE DATA:

Suppose we were interested in the total lengths of different types of roads that existed within our
primary corridor polygon® and an alternative corridor polygon.

L e
B

Alternate Co\rridor Pol

4

We must first use the Clip Tool (see p. 88) to clip our road network to both the primary and
alternative corridor polygons.

> We use the terms ecologically optimum corridor, primary corridor, optimum linkage design, and other similar
terms to refer to this “best possible design” against which alternatives are compared. We apologize for our
inconsistent terminology.
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Alternate Corridor Polygon =5

Primary Corridor

Polygon

Next, open the summary statistics tool and select the road layer that has been clipped to your primary
corridor polygon, as well as the field(s) you wish to analyze and the statistics you wish to generate. In
this example, roads are classified in the field “Class_rte”:
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¢+ Summary Statistics: ﬂ

Calculate statistics far one or more figlds fiom ang feature

datazet, razter datazet or standalone table:

Statizticz will be dizplayed in a Report window, and saved in

dBASE tables in folder zpecified below.

47

1. Select a data layer or table:

|2] cormdar_roadz_utm [Polyline D ataset)

2. Choose one ar more gtatistics to calculate from the following data fields:

=~

.....
.....
.....
.....

.....
.....
.....
.....

3. Specify folder for output tables:

T

FRETYPE
HAME

TvPE
SUFFLe
CL&SS_RTE

o] Proportion
~of] Length

RAMP_CLASS
FROM_ELEY
TO_ELEV
Huty_ TYPE

I

=l

ID:'\aru:GIS_stuff"u:u:unsuItaticun"-.az_linkages'\data?\ = |

¥ | Calculate Statistics on Selected Fecords Dl (0af 133 selected)

a8

Cloze

| Help |

Click ‘OK’ and this function will identify all unique “CLASS_RTE” values in the clipped road layer,
and tell us the total number, proportion and length of roads in each “CLASS_RTE” class. These
statistics are provided in both a table in your Map document and in a text report:

EH Attributes of CLASS_RTE_stats_3 -0 x|

(o] [1] Unique_ID Value | Count Proportion Length
3 u] 110 4 0.031697 123379916
1 2|3 G 0.043569 | 1707.564491
2 3|4 114 0.836523 | 3256110372
3 4|5 3 0.056074 | 2182 61279
4 a6 3 0.02567 | 1113943929
] 5|9 1 0.003166 123244642
Record: ﬂjl 1 jﬂ Shiow: W Selected | Records (0 out of & Selected) COptions = |
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_lojx

Statistics Report on Feature Class "corridor_roads_utm®

Shape Type: Polyline
Records Analyzed: 1335 out of 133

Field Hame: CLASE RTE [Alias = CLASE RTE]
Field Type: String
Statistics by Unique Value:
--- Category Statistics -—-----—----——----
% Dgta saved to DoarcGlS_stufficonsultation\az_linkages'data2WCLASE RTE stats_9.dbf
2 B Unigue values from 133 total values examined.
1] ¥alue =10
a] Court =4
h] Proportion = 0031897357
c] Length = 1233.80
2] Walue =3
alCourt =6
h] Proportion = 0.043863836
c] Length = 1707 .56
3] value =4
al Court =114
h] Proportion = 0336523439
] Length = 325681 10
4] Yalue =5
al Court =5
h] Proportion = 0056074491
c] Length = 2182 66
4] Walue =6
al Court =3
h] Proportion = 0028869553
c] Length = 1115.94
B] Yalue =19
a] Count =1
h] Proportion = 0003166263
o] Length = 123.24

brnalysis Began: GAéday, Cokober 26, 2007 ab 40:37:57 A
frnalysis Complete:  Aiday, Oolober 26, 2007 at 0.3 57 AN
Time Elapsed: Ve Sapred.  secomds...

Erirt Copy ta Clipboard || Exxit p
For reference, the “CLASS_RTE” values are defined as follows:
CLA\‘Z?U—:TE Definition

0 Limited Access (Freeway)

3 Major Road

4 Local Road

5 Minor Road

6 Other Road

9 Pedestrian Way
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Therefore, our primary corridor contains 1,234m of freeway, 1,708m of major roads, 32,561 m of
local roads, 2,183m of minor roads, 1,116m of “other” roads, and 123m of pedestrian trails.

NOTE: All dBASE statistics tables are opened and saved in your Map document. If you close a
table, you can easily find and reopen it by clicking the “Source” tab at the bottom left corner of your
Map document. All standalone tables are listed in the “Source” tab. Also, the text report includes
the hard drive location of the dBASE table.

For comparison purposes, we now calculate the statistics on the alternative corridor. The steps are
identical, except that we now choose the road layer that has been clipped to the alternative polygon:

¢+ Summary Statistics: ﬂ

Calculate statistics for one or mare fields from any feature =_| 73 ! g

datazet, razter dataset or standalone table:
Statisticz will be displayed in a Report window, and =:
dBASE tables in falder specified below. g% Schol

Statistics Report on Feature Class "Alternate_roads_utm'

=101 %]

1. Select a data layer or tahle:

|2] cormidor_roads_utm [Palyline Datazet]

2 Chooze one or more statistics to calculate from t

FRETYPE
MAME

TYPE
SUFFI
CLASS_RTE
+ Court
+T Proportion
+] Length
T RamMP_CLASS
# FROM_ELEY
# TO_ELEV

T HwY_TvPE

..... T

3. Specify folder for output tables:

ID:'\arcGIS_stuff\c0nsullation'\az_linkages‘\data

¥ Calculate Statistics on Selected Records Dl

Shape Type: Polyline
Records Analyzed: 53 out of 53

Field Hame: CLASS_RTE [Aliss = CLASS_RTE]
Field Type: String
Statistics by Unique Value:
--- Category Statistics ---—------mmeeeem
*=** Data saved to DOarcGE_stufficonsultstion'az_linkages\dataW”LASS RTE_stats_S.dbf
*#** 4 |nigue values from 33 total values examined.
1] Walue =10
@) Count =2
h] Proportion = 0045595455
c] Length = 2049 .52
2] Walue =4
@) Count =71
h] Proportion = 0.519429364
c] Length = 36595.01
3] value =6
@) Count = 4
h] Proportion = 0065524755
c] Length = 3073.91
4] Walue =9
a)] Court =6
h] Proportion = 0065549760
c] Length = 2941 .03

BAmalysis Began:  Giday, Ocbaber 26, 2007 at 10:24:44 AnS
Bralysis Complete:  Siday, Ootober 26, 2007 at $0024:44 A0
Time Elapzed: The Sapred: 0 seconds...

et 1 T oo

Shiow: W Selected |

Records (0 out of 4 Selected)

Brirt | Copy to Clipboard | EHIL‘
S
E Attributes of CLASS_RTE_stats_d - |E||5|
[1]]1] Unique_ID Value | Count Proportion Length

3 1} 110 2 0.045895 204851967

1 2|4 kil 081943 | 36593.01311

2 3|6 4 0065525 | 3073805752

3 419 5 008585 | 28410327385

Opkions ~ |

A table helps compare the amount of road by type in each polygon:

Road Class

Primary Corridor (m)

Alternative Corridor (m)

Limited Access (Freeway)

1,234

2,050
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Major Road 1,708 0
Local Road 32,561 36,598
Minor Road 2,183 0
Other Road 1,116 3,074
Pedestrian Way 123 2,941

NOTE: Because all tables are saved in dBASE format, they can also be opened up separately in Excel
for more advanced graphing functions.

NOTE: Road lengths (and polygon areas) are calculated according to the actual sizes of the feature.
Therefore, if your features are in latitude/longitude coordinates, then your size values will be reported
in “degrees” rather than any useful measure. Therefore you are recommended to apply this tool on
projected data if you wish to calculate accurate size values.

AN EXAMPLE WITH GRID DATA:

The general statistics tool works equally well with vector and raster data. For example, if we wanted
to calculate general statistics and a histogram of elevation values within our primary corridor polygon,
we would first clip the elevation grid to the primary corridor polygon using the Clip Tool, and then
apply the general summary statistics tool directly to the clipped elevation grid:

=TT RN P

 LCalculate statistics for one or more fields from any feature
dataset. raster dataset or standalone table:

Statistics will be dizplayed in a Report window, and saved in
- dBASE tables in folder specified below

1. Select a data layer or table:
|12] elevation_clip (Faster Datazet) j

2. Choose one or more statistics to calculate from the following data fields:
- # VALUE <

..... | Sum
----- ﬂ Standard D eviation

----- + Histogram

3. Specify folder for output tables:
ID:\arcGIS_stuﬂ\consu\tatlon\az_llnkages\dataZ\ = |

| Gtatistics will be caloulated for entie arid)..

Cloze |
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General statistics (mean, minimum, etc.) are generated in a separate table from histogram data, so
this example will produce two separate tables.
Lo
0ID | Unique_ID | Minimum | Maximum Mean Median Mode_Strng St_Dev
) 1 395 1963 | 142680567 | 1428 |1 mode found [2,817 cases]. Yalue = 1007 237 379914

oot 1 T oo

Show! W Selected |

Records (0 out of 1 Selected)

Opkions = |

B Attributes of YALUE _histogram_7

=101 x|

0lD Bin_ID Bin_Start Bin_End Bin_Court
r 0 1 Q95 1104 84264
1 2 1104 1212 35693
2 3 1212 1320 53007
3 4 1320 1428 117058
4 5 1428 1536 o067
5 B 1536 1644 323458
B ¥ 1644 1752 970
¥ 8 1752 18e0 43790
8 9 180 1968 12240

et o T o

Show: W Selected |j

All statistics will be provided in a single text report:
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52

_lojx

Statistics Report on Grid "elevation_clip®

Hon-Hull Grid Cell Count: 579,169 grid cells

Field Hame: “ALUE [Alias = WALUE]
Field Type: Mumber
Data saved to D arcGl=_stuffconsultstion'az_linkages\data2v ALUE stats 14 dbf
Selected Statistics:
a] Minimum: 935
b] Maximum: 1363
¢] Mean: 1426 B05EE33476E
d] Median: 1423
e] Mode: 1 mode found [2,917 cases] Yalue =1007
f] Standard Deviation: 237 379931 38369565
] Histogram:
--- [Hiztogram data table saved to DOarcGlS_stuffconzultationaz _linkages\data2™W ALUE_histogram_11 .dbf]
--- VALUE Histogram ----------
Bin 1] Range =995 0010 1104.00  Bin Size = 84 264 cazes..
Bin 2] Range =1104 00t01212.00  Bin Size = 35693 cazes. .
Bin 3] Range =1212.00t01320.00 Bin Size = 53,007 cazes..
Bin 4] Range =132000t01425.00 Bin Size =117 0329 cases..
Bin 5] Range =1425.001t01536.00  Bin Size = 91 067 cases..
BinB] Range =1536.00t01644.00  Bin Size =82 248 cazes. .
Bin ¥] Range =1644 00t 1752.00 Bin Size = 59,701 cazes..
Bin 8] Range =1752.00t01360.00 Bin Size = 43,790 cases..
Bin 9] Range = 1360.00t0 1963.00  Bin Size =12 240 cases..
1] A —————————"
2] i
3] T
4] i
a] O —————————————————n
6] O ————",;
7] i
8] (A
9] (i

Pralysis Began:  Aeday, Ootober 26, 2007 a¢ 10:20:34 A
Pralysis Complete:  Aiday, October 26, 2007 gt 10:20.38 AnS
Timne Elapsed: We Sapred: d secomds...

Prirt Copy to Clipboard
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Histograms and Habitat Suitability Statistics

Corridor Designer Tools

PEEsE oOEBE XA

The Corridor Designer Evaluation tools include a variation of the general statistics tool designed to
show multiple datasets side-by-side in a histogram, with simple functions to modify the aesthetic
properties and export the image as a graphic. We designed this tool to compare histograms of habitat
suitability (raster layers) in alternative corridor polygons, but it can be used with any raster or vector
dataset.

For example, given two alternatives for a Desert Tortoise corridor, you may wish to look at the
distribution of habitat quality within each corridor.

Tucson - Tortolita

Alternative Restricted to Riparian Areas

Non-Riparian gaps crossed within the
corridor to connect with wildland blocks

-j Riparian Corridor

L _ 3 widland Blocks

Desert Tortoise Habitat Quality
Worst : 10

i
X

ey

)
]
j
!

o oy

The histogram below demonstrates that there are more acres of high-quality habitat in the original
linkage design than in the alternative riparian corridor.
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Riparian Habitat Comparison: Desert Tortoise

7,101
5,410
(]
g |
o 3607
<
1,803 |_|
0 T T T T T T T T 1
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Habitat Quality (1 = Best ..... 10 = Worst)
- Desert Tortoise [Riparian Corridor] D Desert Tortoise [Original Linkage]

Alternatively, you may be interested in the relative proportions of habitat within each histogram bin.
In this case, we see that the riparian corridor contains mostly habitat quality between 3 and 4, while
the original linkage design is more evenly distributed over the range between 1 and 6.

Riparian Habitat Comparison: Desert Tortoise

59.5%

45.3%
—
f=
Q
O 30.2%1
[}
o

15.1% |

0.0% ; ; ; |-=1
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Habitat Quality (1 = Best ..... 10 = Worst)
- Desert Tortoise [Riparian Corridor] D Desert Tortoise [Original Linkage]

This tool also provides a standard set of descriptive statistics for all datasets depicted, including the
mean, minimum, maximum, standard deviation, range, sum, count, median and standard error of
the mean, as well as counts and percentages of each histogram bin.

As with the general summary statistics tool, this tool will not automatically clip a raster or feature

layer to a particular polygon or area of interest. It analyzes entire datasets, and therefore you must
clip any datasets to your area of interest prior to running this tool. Please refer to “Using the Clip
Tool” (see p. 88) for more information on how to clip your datasets.

Alternatively, if you analyze feature layers or tables, then you do have the option to analyze only the
selected features or rows. Therefore if you can isolate your features of interest by selecting them, then
you can use this tool to analyze only those features. However, you will need to use the Clip Tool if
you wish to analyze only the portions of features that lie within some polygonal boundary.

Open the histogram tool by clicking the L3y button:
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Histogram Statistics: =10 x|

-- - Mo Data in Histogram -- --

Click "Add Data" ar "Load Histogram Data" button to add data.

No Data in Histogram Bin Count = I_E, i’

ke irirniLam: It:-:tLeft
b irnan: It:-:tFlight

Fiezet Full Bange |

Ewpart Graph bo ERE |

Ewpart [Mata to Tables |

S dd b Layout |

m Options | &dd Data | Remove Data | Load Histograr Data | 5ave Histooram Data | Clase | y

ADDING NEW DATA:

The histogram tool will be empty when it is first opened, so your first step will be to add some data.

If you have a layer in your map that you would like to add, then click the “Add Data” button to open
the “Add Layer to Histogram” window:

Last modified 12-Jan- 14
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Note that you can add data from either raster layers, feature layers or tables. You have a few options

for each case:

Raster Layer Options: If your raster has an attribute table, the tool will automatically get the
necessary histogram data directly from the attribute table. If there is no attribute table, the tool will
extract the data from the raster. This can take a long time with large rasters, so for large rasters you
will want to used the option to sub-sample the raster. You can choose to sample any level between
0.1% and 100% of the total raster cell count, or you can use the default sampling option, which

]

Add Layer to Histogram: | - | Ellil

wour histogram. | pou select a floating-point raster that has no attibute
table available, then pou will have the option to subzample the razster to
zpeed up the processing. |F pou select a multipaint, palyling ar palygan j

Thiz tool will add data from either a table, razter layer or vector layer to ﬂ

Raster Lavers | Feature Lapers and T ables I

-- Baster Layers -

220_075_130706sub.img - Band_1
integer_elevation

tauf area |5
220_075_130706zub.img.....[Band 1]
220_075_190706zub1.img.....[Band 2]
220_075_130706zub.img.....[Band 3]

220075 _130706_gndwil.img

Sub-Sample Raster: | Sample Size ot 45.3% = 243,732 EI

1% 2% 50 % Bk 100 %

Cancel | b il I (] I v

56

chooses whatever percentage represents approximately 250,000 raster cells. The “C” button will also
select the percentage that produces a sample size closest to 250,000 cells.

Feature Layer and Table Options: In the case of feature layers and tables, this tool will give you the

option to either analyze all records or only the selected set of records. In the case of Multipoint,
Polyline or Polygon feature layers, the tool will give you the option to weight the feature value
according to the size of the feature. For example, a polygon measuring 100 sq. meters would count

twice as much as a polygon measuring 50 sq. meters.
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i+ Add Layer to Histogram: - | Ellil
Thiz tool will add data from either a table, raster layer or vector laperto | &
wour histogram. | pou select a floating-point raster that has no attibute
table available, then pou will have the option to subzample the razster to
zpeed up the processing. |F pou select a multipaint, palyling ar palygan j
Faster Layers  Feature Lapers and Tables
-- Feature Laperz and T ables -- -- Select Y alue Field -
colnty POLYGONS |50 MWLM
2007 _ceradinho_yield_data ... POIMNTS
Taze 1% ... TABLE SEEM
SOl
COLORMAR
V¥ “weight Polpgons by Area
% Analyze All Polygons [n = 248
€ Lnalpze Only Selected Polygons (=]
Cancel | Manal [ ok |
ance anua Y
Click “OK” to add the layer. You may continue to add as many layers as you wish. Each layer will
be added to both the graphic histogram and to the statistics report.
_ioix]
Surface Area Distribution
12.9%
10.4%
£t 8%
@
2
g s
2.6%
0.0% . . . . . . . . .
7,086 7,091 7,996 3,001 8,006 010 5015 020 8,025 5,050

I:l st area (Sg Meters)

Hean

Standard Dewiation
Minimam

Maximan

Barge

Sum

Count

Hedian

SE of Mean

EJ Options

Statistics Report

Dataset: suif_area (S Mebers)

S01lE 2EZZ1BE81E34
Z20_.9164Z270305102
7986 16845703128
9804_ 3203128

1818 15185546875
1350138718 40918
Z2480E41

2014 0E873IBEELEE
4.19808032287435E-02

Bin Count = I i’
b iinirnuinn: I?SSB
bl airnim: ISDSD

Reszet Full Range |

Ewport Graph to EMF |
Export Data to Tables |
LI Add to Layout |

Add Data | Remove Data | Load Histogram D ata I Save Histogram Data I Close I 4
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SETTING HISTOGRAM PROPERTIES:

There are several functions available to modify the visual appearance of the histogram. The size and
shape can easily be altered by dragging a corner to resize the entire dialog. The histogram itself will
automatically resize itself to fit within the available space.

You can set the number of bins, and the minimum and maximum values, in the histogram window.
This is useful if you want the histogram to cover the full range of possible values regardless of the
minimum and maximum values of each individual raster. For example you might want two
histograms of habitat suitability to span the full range of possible suitabilities, rather than the range
represented in the data. The histogram will change automatically as you change these values.

More advanced settings are available by clicking either the “Options” button, or by double-clicking
on the histogram itself, to open the “Histogram Options” window:

i Histogram Options: ll

General Histogram Options X-Axis Options

¥ Show Histogram Title o ih':'w Xl_-ﬁ.;isl l_le_‘bd tat Qualin (1 = B o
- b= [itat I = L. =
Title Te:-ct=|arian Habitat Comparizon: Desert Tortoize s LAnE e Ila ualiy = :

Percentage Gap Between Bing [0 - 100]: I 14
¥ Show Legend MHumber of Bins = IEI ﬂ

¥-Axis Options

Minimum:l'l.[l Raset IV Show -t |abel
Az Label Text = |Acres
bl EirmLan; I'I 0.0 Range I

[ Show 'Y-fuiz Values as Percentages

¥ Show Horizontal Feference Lines uiltiplier for v-fuiz Labels I 02223343433
Set Line Calor -» | I Minirum Gap Between -Tics [in pixels): I an
Dataset Options Datazet bo Modify = IDesert Tortoize [Riparian Coridaor] j
[ratazet Mame: IDeaert Tortaize [Riparian Carmridor] Set Fill Color - | -

Dutline width = |1 "I Set Outline Color - | -

Change as many options as you wish, then click “Apply” to apply your settings to the histogram.

General Histogram Options:

1) Histogram Title: Set the title text here, and specify whether or not you want the title to
appear on the histogram.

2) Legend: Specify whether or not you want the legend to appear on the histogram.
3) Number of Equal-Interval Bins and Minimum and Maximum Values.

4) Horizontal Reference Lines: Set the color for these lines and specify whether you want them
to appear. Set the color by either clicking the “Set Line Color” button or by double-clicking
in the color box.

X-Axis Options:

1) X-Axis Label: Set the label text here and specify whether you want the label to appear on the
histogram.
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2)

Percentage Gap Between Bins: This number represents how much space is left between
vertical histogram rectangles. The value is defined as the percentage of the total bin width
that is allocated to the gap between histogram rectangles. Set this to 0 to make all the
rectangles adjacent to each other. The default value is 14%, and the maximum is 100%. Use
trial and error to pick a gap that is visually pleasing. Note: If multiple datasets are shown
on the histogram, the rectangles for each dataset within a single bin will always be adjacent to
each other. This value only represents the gap between each bin, such as the gaps at 2.0 and
3.0 in the figure below.

Y-Axis Options:

1)

2)

Y-Axis Label: You can set the label text here, and specify whether or not you want the label
to appear on the histogram.

Show Y-Axis Values as Percentages: This option will cause the dataset rectangles to be
resized so that each bin represents the percentage of the dataset that lies within the bin.
Using this option, the total area of all the dataset rectangles will be equal among all the
datasets (i.e. they will all total to 100%). If this option is not set, then the total area covered
by the combined rectangles of each dataset will be proportional to the actual area on the
map, or the number of records in the table.

For example, you may wish to compare habitat quality for desert tortoise in a very narrow
corridor to habitat quality in a much larger corridor. If you set the option to show the data
as percentages, then the narrow corridor looks relatively good for tortoises:

Riparian Habitat Comparison: Desert Tortoise
59.5%

45.3%

30.2%

Percent

T T
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Habitat Quality (1 = Best ..... 10 = Worst)
- Desert Tortoise [Riparian Corridor] D Desert Tortoise [Original Linkage]

The histogram of area tells a very different story, namely that the wide corridor has a great
deal more high-quality habitat:
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3)

Riparian Habitat Comparison: Desert Tortoise

7,101
5,410-
0
£ 3607
G 3607
<
1,803 I_l
0 T T T T T T T T 1
1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 2.0 10.0

Habitat Quality (1 = Best ..... 10 = Worst)

- Desert Tortoise [Riparian Corridor] D Desert Tortoise [Original Linkage]

Each option is useful in different circumstances.

Re-scaling Multiplier for Y- AxisLabels: This option re-scales the Y-axis label values by
multiplying them by a constant. This is useful in cases where the actual units in the data are
not intuitive. For example, if your raster has a cell size of 30m, then each cell therefore
covers an area of 900 square meters. If you wish to show your Y-axis in units of Acres, then
you would need to apply a multiplier value of approximately 0.22 because 1 raster cell (900
square meters) is approximately equal to 0.22 acres. You can therefore set the multiplier
value, and then set the Y-axis label to “Acres” to make the Y-axis units more intuitive to

viewers.

The following table summarizes some common cell sizes and corresponding multipliers for

common output units:

Y-Axis Multiplier Values for Common Raster Cell Sizes
Desired Y-Axis Units Actual Raster Cell Size, on Edge
10m 30m 90m 1km
Square Meters 100 900 8100 1000000
Square Feet 1076.391042 9687.519375 87187.67438 10763910.4
Acres | 0.0247105381 0.2223948433 2.00155359 247.105381

Hectares 0.01 0.09 0.81 100

Square Miles | 0.000038610 0.000347492 0.003127427 0.386102159

Square Kilometers 0.0001 0.0009 0.0081 1

The following table summarizes some common linear units and corresponding multipliers
for common output units.

Y-Axis Multiplier Values for Common Linear Units

Desired Y-Axis Units Actual Data Units

Meters Feet
Meters 1 0.3048
Feet 3.280839895 1
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Miles 0.000621371 0.000189394
Kilometers 0.001 0.0003048

The following table summarizes some common areal units, and corresponding multipliers for
common output units.

Y-Axis Multiplier Values for Common Areal Units
Desired Y-Axis Units Actual Data Units
Square Meters Square Feet
Square Meters 1 0.0929030400
Square Feet | 10.7639104167 1

Hectares 0.0001 0.0000092903

Acres 0.0002471054 0.0000229568
Square Miles | 0.000000386102 | 0.0000000358701
Square Kilometers 0.000001 0.0000000929030

Note: This option is only available if the option to show Y-axis values as percentages is
turned off. Also, this option (as well as the histogram in general) assumes that all datasets
shown in the histogram share the same basic measurement unit. For example, this option is
valid if the histogram shows multiple raster layers which all have the same cell size. If the
histogram includes a mix of rasters with different cell sizes, or a combination of feature layers
with different projections or different dimensions (i.e. a mix of polygons and polylines), then
the base units of one layer will not be comparable to the base units of another layer. They
can still be shown on the same histogram, but you have to remember that a polyline layer
may be in values of “meters’ while a polygon layer may be in values of “square meters”.

4) Minimum Gap Between Y-Tics (in pixels): The histogram generates the Y-axis labels and
background reference lines automatically based on the range of the data and the current size
of the histogram window. This option lets you force the histogram to generate more or
fewer Y-axis tics. By setting a larger minimum gap, you will force the histogram to draw
fewer Y-axis labels and lines. With trial-and-error, you can force the histogram to display tic
marks in “even” units, e.g., every 1,000 acres, or every 20%.

Dataset Options: These options allow you to change the appearance of each individual dataset
depicted in the histogram. You must select which dataset to modify in the “Dataset to Modify”
dropdown list. As you choose a particular dataset, its current name, outline width, fill color and
outline color will automatically appear. You may make changes to any or all datasets before saving
the changes. The changes will not be saved and applied to the histogram until you click the “Apply”
button. You may change the fill or outline colors by either clicking the appropriate button or by
double-clicking in the color boxes.

REMOVING DATA:

Use the “Remove Data” button to remove one or more datasets from your current histogram.
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i+ Select Datasets to Remove =10 x|

Select the datasets to remove from this histogram...

[[11] Dezert Tortoize [Ripanan Comdor]
2] Dezert Tortoize [Onginal Linkage]

aF. Cancel i

SAVING HISTOGRAM DATASETS:

Each dataset is represented in the histogram with a particular fill color, outline color, outline width

62

and name. The histogram also contains all the data necessary to draw the dataset bins correctly. The

“Save Histogram Data” button allows you to save all this information to a dBASE table where it can

be easily reloaded in the future. This greatly simplifies the process of examining various

combinations of datasets.

{% Select Dataset to Save: -0 =|

Select the histogram dataset to save. .

Hote: This histogram dataset will be saved to your
havrd drive In dBASE format

1] Dezert Tortoize [Riparian Caorridar]
Diezert Torkoize [Onginal Linkage]

k. Cancel i

LOADING HISTOGRAM DATASETS:

Use the “Load Histogram Data” button to load datasets you have previously saved with the “Save

Histogram Data” function.
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Select Histogram File to Add: 2 x|

Look in: Ilal Hiztogram_Source_Data j o= I-:-_ai; v
ﬂ A5L0_Eadger.dbf ﬂ Large_Parcels_Kit_Fox, dbf ﬂ Riparia
/ ﬂ A5LD_Black_Bear.dbf ﬂ Large_Parcels_Mountain_Lion.def ﬂ Riparia
b ﬂ A35L0_Eobcat, dbf ﬂ Large_Parcels_Mule_Deer.dbf ﬂ Riparia
Drocun ﬂ 45L0_Desert_Taortoise,dbf ﬂ riginal_Badger.dbf ﬂ Riparia
ﬂ A5L0_Gila_Monster . dbf ﬂ Criginal_Black_Eear.dbf ﬂ Riparia
ﬂ A5L0_Javelina, dbf ﬂ Criginal_Bobeat, dbf ﬂ Riparia

ﬂ A5L0_Kit_Foux.dbFf Criginal_Desert_Tortoise, dbf
ﬂ A5L0_Mounkain_Lion, dbf ﬂ Criginal_iila_Monster, dbf
ﬂ a5L0_Mule_Deer,dbf ﬂ Criginal_Javelina.dbf

ﬂ Large_Parcels_Badger.dbf ﬂ Criginal _Kit_Fox.dbf

ﬂ Large_Parcels_Elack_Rear.dbf ﬂ Criginal_Mountain_Lion.dbf
ﬂ Large_Parcels_Bobcat.dbf ﬂ Criginal_Mule_Deer.dbf

ﬂ Large_Parcels_Desert_Torkoise, dbf ﬂ Riparian_Badger.dbf
ﬂ Large_Parcels_Gila_Monster, dbf ﬂ Riparian_Black_Bear.dbf
ﬂ Large_Parcels_Javeling.dbf ﬂ Riparian_Bobcat. dbf

1] | i

by Me 2 File name: IEIriginaI_D exzert_T ortoize. dbf j
Files of type: IHisthram D atazet Files [~ dbf] j Cancel |
F

Note: This function will list all dBASE files, not just those that represent valid saved histogram
datasets. If you attempt to load a non-histogram dBASE table, the tool will alert you that the file is
not compatible.

SAVING GRAPHIC IMAGE OF HISTOGRAM:

You may save your histogram as an Enhanced Windows Metafile (or *.EMF file) for use in reports or

presentations. Many programs such as Microsoft Word and PowerPoint (and ArcGIS) can load these
EMEF files.

Click the “Export Graph to EMF” button to save the graphic image:

=

Specify Location to Save Enhanced Metatile [ERMF]:
ID:'\arn:GIS_stuff'\cu:unsultatiu:un‘aaz_linkages"-.images'\histngram.emf = |

[~ &dd EMF Figure to Layout b arial | Cancel | 0K | p

Warning: The tool will warn you if a file with the specified name already exists. It will attempt to
overwrite the existing file if you tell the tool to do so, but it will fail if that file is open in some other
program. ArcGIS might also crash in this case.

EXPORTING STATISTICAL TABLES:

Click the “Export Data to Tables” button to export statistical data.
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{% Export Statistical Tables: =10l x|

General Statiztics:

ID:'xaru:GIS_stuff"u:u:unsultatiu:un'xaz_linkages'xdata_#'ﬁtatistics.dl:uf =
Hizstogram Bin Statishica:
ID:"'.arcEIS_stuff"u:l:unsultatinn"-.az_linkages\data_#'xﬂin_StatistiI:s.l:II:uf =
[T Add Tables ta Map Document b arial | Cancel | 0K | Y
o

This function creates two dBASE tables on your hard drive containing statistical data for each dataset
in the histogram.:

1) General Statistics Table: Contains the sum, mean, minimum, maximum, range, count,
standard deviation, variance, median and standard error of the mean for each dataset in the

histogram.
=10 ]
OID | Unique_ID Statistic Value_1 Value_2

3 1] 1 |Sum J2841 B3T3 | 340861.757296
1 2 |Mean 4103153 32722
2 3 [Minirmum 1112384 1
3 4 | Maximum 10 10
4 5 |Range 3.537E16 =]
5 B [Count a004 104169
-] 7 | Standard Deviation 2261748 1.754494
7 & |Variance 5115504 307825
g 9 |Median 209172 28974515
] 10 | Standard Error of Mean 0025281 0.005436
Record: ﬂjl 1 jﬂ Shiowva: IW Selected | Records (0 out of 10 Selected) Options v|

2) Bin Statistics Table: Contains the count and percent of each bin in the current histogram.

EH Attributes of Bin_Statistics_2 -0l x|

0ID | Unique_ID Bin_NHumber Bin_Start Bin_End | Count_1 Percent_1 Count_2 Percent_2
[ a 1 1 1 2 3Ivs 0.047226 20531 0.199973
1 2 2 2 3 473 0.053095 3930 0.30652
2 3 3 3 4 4750 0.594703 26337 0.25283
3 4 4 4 5 851 010757 136582 0131344
4 5 5 5 E E14 0.07Er2 7186 0065954
3 B B B T 2 000025 a7 0.000535
E T 7 7 g o} o} i} o}
T B B B 9 0 0 i} 0
g 9 9 9 10 916 0.114443 4116 0.039513

Record: ﬂjl 1 jﬂ Shiow: W Selecked | Records {0 out of 9 Selected) Options v|

The tool also produces a report detailing which dataset corresponds with each attribute field:
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=l0|x|

Output Report

General Statistics Table:
* Table Mame: Statistics_2 .dbf

SWiorkspace: DharcGlS_stuffconsultationaz _linkages\dsta_40
* Fields:

1] Statistic: Mame of statistic
2] Value_1: Statistic Walue for 'Desert Tortoize [Riparian Corridor]'
3] Walue_2 Statistic Value for 'Desert Tartoize [Original Linkage]'

Bin Statistics Table:
* Table Mame: Bin_Statistics 2 dbf
SWiorkspace: DharcGlS_stuffconsultationaz _linkages\dsta_40
* Fields:
1] Bin_Murmber: Unigue Bin ID value
2] Bin_Start: Start of Bin Range
3] Bin_End: End of Bin Range
4] Court_1: Bin Count Yalue far 'Desert Tortoise [Riparian Corridor]
5] Percent_1. Bin Percentage Yalue for 'Deserd Tortoise [Riparian Carridor]’
6] Court_2 Bin Count “alue for 'Desert Tortoize [Original Linkage]'
7] Percent_2: Bin Percentage Yalue for 'Desert Tortoize [Original Linkage]'

Erint Copy to Clipboard Ezxit

ADDING DATA TO LAYOUT:

The “Add to Layout” button will create an Enhanced Windows Metafile graphic of the image and

automatically add it to your layout. It will also create a text report of the Statistics Report and add
that to the layout.
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General ArcGIS Stats Tool:

Corridor Designer _Tuuls

E
PBEELE oOHEB S

]
+ | A

1513 features selected from 1 layers
L Frequency Distribution
aYer;

I@ streets LI 1,500

Field:

SFEED MFH

1,000 o
Statiztics:

Count: 1513
Minirnurn: 10 500 H
I &irnm: B5
Sum; 38330
Mean:  25.Y69393
Standard Deviatior: 547727 0 e ————

10 16 22 28 34 40 46 52 48 G4
Kl [

This tool is a standard ArcGIS function and provides a quick way to view general statistics and a nice

histogram on selected features of a feature layer. It doesn’t work if no features are selected and it only
handles numeric data, but it is still useful for some purposes.
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The Cross Tabulation Table Tool

Cross-tabulation tables (sometimes called Contingency tables) are a useful way to investigate the joint
distribution of two variables. They are essentially 2-dimensional histograms in which each cell in the
table contains the amount or percentage of observations that occur within the joint range of two
variables, similar to manner in which a histogram bin shows the number of observations in a single
variable.

For example, if we record the slope and elevation at various points on the landscape, we could
generate a cross-tab table as follows:

Slope (in Degrees)

Elevation (m) 0-15 15-30 30-45 45 - 60 Sum
1000 - 1250 0.448 0.114 0.003 0.000 0.565
1250 - 1500 0.150 0.180 0.041 0.001 0.371
1500 - 1750 0.008 0.032 0.022 0.000 0.062
1750 - 2000 0.000 0.001 0.001 0.000 0.002

Sum 0.607 0.326 0.066 0.001 1.000

The upper-left data cell (containing the value 0.448) is telling us that 44.8% of the observed
locations had a slope between 0° and 15° and an elevation between 1000m and 1250m. The “Sum”
row and column contain the values that would determine the bin size of a traditional 1-dimensional
histogram, and the lower-right cell contains the sum of all the data cells in the table. If the table
values are percentages (as illustrated above), then the sum will always be 1 (i.e. 100%). If the table
values are counts, then the sum will simply be the count of all the observations.

Cross-tab tables are commonly used to view joint distributions of data because they are informative
and easy to understand. Spatial datasets provide a special challenge, however, because the “counts”
reflected in each cell may, or may not, need to be adjusted to reflect the spatial size of that
observation.

WEIGHTING OBSERVATIONS

For a simple example, suppose you learned the somewhat vague statistic that 50% of the United
States was represented in the United States Senate by a senator from your favorite political party.
Does this mean that 50% of the states have a senator from this party? 50% of the land mass? 50% of
the people? Each of these would be legitimate statistics in certain situations, and each can be
calculated by weighting the observations appropriately.

In each case, the statistic would be calculated by examining the political party of the senators from
each of the 50 states. Each state would be treated as a single observation and would receive a value of
“1” if it had a senator from your party or a value of “0” if it did not.

If you simply added up all the “1” values and divided by the number of states, then the resulting
statistic would tell you the percentage of states that are represented by your party. If you weight each
state by the geographic size of that state, then divide by the total land mass of the United States, then
the resulting statistic would represent the proportion of the land area represented by your party. If
you weight each state by the population in that state, then divide by the total US population, then
the statistic would tell you the proportion of US citizens represented by your party.
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Traditional cross-tab tables show the basic count of observations that lie within the joint range of two
variables. For spatial data, the “count” value of a spatial object should often reflect the size of that
object rather than simply assuming that all objects count equally.

But not always. If you need each observation to be weighted equally, or to be weighted by some
other attribute value, then the cross-tab tool described here will allow you to do so (with some
exceptions; see calculating a cross-tab table from two datasets on p. 71). If you wish to weight
observations by size, then polyline features will be weighted by length, polygon features will be
weighted by area, and multipoint features will be weighted by the number of points. Point features
have no size so they cannot be weighted by size.

Automatic Conversion of Large Values

The basic size units of spatial objects are generally degrees, meters or feet. When analyzing large
objects, these size values can become very large and consequently can be both difficult to display in
the cross-tab table and difficult to read and understand (for example, it is difficult to know at a glance
whether 2131121354 is larger or smaller than 923539578). Therefore, the code will convert the
units of large values based on the following logic.

1. If the projection used in the analysis is geographic (i.e. using latitude and longitude coordinates)
then:

a. Lengths will be reported as “Pseudo-Degrees” and areas will be reported as “Square Pseudo-
Degrees”. Neither of these units are easily translatable into real-world coordinates, but they
usually provide good relative sizes when the analysis area covers a small portion of the globe.

2. Otherwise if the projection used in the analysis uses linear units (i.e. meters or feet), then:
a. If the features are polylines, and therefore the size is defined as the length of the line, then:
i. If the combined size of all features is > 100,000 then:

1. If the projection uses metric units, then the size is divided by 1,000 and reported as
“Kilometers”

2. Otherwise if the projection uses standard units, then the size is divided by 5,280 and
reported as “Miles”

ii. Otherwise if the combined size of all features is < 100,000, then:
1. If the projection uses metric units, then the size is reported as “Meters”
2. Otherwise if the projection uses standard units, then the size is reported as “Feet”

b. Otherwise if the features are polygons, and therefore the size is defined as the geographic area
of the polygon, then:

i. If the combined size of all features is > 100,000,000 then:

1. If the projection uses metric units, then the size is divided by 1,000,000 and
reported as “Square Kilometers”

2. Otherwise if the projection uses standard units, then the size is divided by
27,878,400 and reported as “Square Miles”
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ii. Otherwise if the combined size of all features is between 1,000,000 and 100,000,000,
then:

1. If the projection uses metric units, then the size is divided by 10,000 and reported as
“Hectares”

2. Otherwise if the projection uses standard units, then the size is divided by 43,560
and reported as “Acres”.

iii. Otherwise if the combined size of all features is less than 1,000,000, then:
1. If the projection uses metric units, then the size is reported as “Meters”
2. Otherwise if the projection uses standard units, then the size is reported as “Feet”.
c. Otherwise if the features are multipoints, then:
i. The size is reported as “Point Count”
d. Otherwise if the analysis is done on a table (not a feature class), then:

i. The size is reported as “Row Count”

RESTRICTING ANALYSIS TO POLYGON

The tool also allows you to automatically restrict your analysis to some polygon boundary, such as a
potential corridor polygon. The drop-down list box at the bottom of the dialog lists all polygon
layers currently in the active frame of your map document. If the polygon layer you wish to use
contains only a single polygon, then you may simply select that layer and be done. The tool works
with a single polygon, and therefore will only use the first polygon in the polygon layer.

If you need to select a specific polygon from a polygon layer, or if you need to select or draw a
polygon graphic, then choose the option “Select by clicking on map”. This will enable the button
“Select from Map”, from which you can access an interactive tool to directly select or draw your
polygon. For more information on using the interactive polygon selection tool, please refer to
“Selecting or Drawing Polygons” (see p. 106).

Note: If you choose to restrict your analysis to a polygon, and if you also weight features by size,
then be aware that the features will be clipped to the polygon prior to checking their size. Therefore,
if a particular polygon in your cross-tab feature class is 100 hectares, but only 50 hectares lies within
the analysis boundary polygon, then this feature class polygon will only be weighted as 50 hectares
rather than the full 100 hectares.

USING THE TOOL:

Click the Cross-Tab Statistics button B to set your input variables and analysis parameters. The
cross-tab tool allows you to generate cross-tab tables on either a single table or feature class, or on the
spatial intersection of two spatial datasets.

Calculating a cross-tab table from a single dataset

This option is intended for situations in which data from both variables are contained within a single
table. Each record in the table is treated as a single observation, and that observation may optionally
be weighted by a third attribute field or by the feature size.
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In the dialog, click the “Single Data Source” tab and then select the feature class or table containing
the data to analyze. Select the attribute fields that correspond with each variable you wish to analyze,
and optionally a weighting method. If you are analyzing a feature class, then you have the option to
restrict your analysis to some polygonal area of interest.

The next screen illustrates a selection that will produce a cross-tabulation of the numbers of males
and females in each US county. Each cell in the cross-tab table will reflect the numbers of US
counties containing the joint range of males and females in each population count class, and would
be a useful way to see how many counties are predominately one gender and how many tend to be
more evenly balanced.

¢+ Cross Tabulation Table Input Data: | x|

"r'ou may generate a crozs-tab table from either a zingle data source [either a -
feature class or a table] ar from the interzecting region of bwo data sources [sither
polvgonz or rasters]. If you use a single data source, then vou may weight each
obzervation by either the size of each observation or by the walue in a specified ;I

Single Diata Source | Two Data Sources |

<-- Feature Layer or Table - <--“anable #1 --»
City Populationz....Point Layer avGE_SIZESY ;I
1S Counties....Poluygon Layer CROF_ACRSY
AWG_SALESY
SCMI
Frop_Femal ~
<--anable #2 --»
AWG_SIZES7 ;I
CROP_ACRSY
[T “Weight Yalue by Palpgon Area MG SALEST
[T wheight Yalue by Attribute SUMI

Frop_kale

|DbjectiD =l

[T Festict Analysis bo Polygon:

o IF'n:an,lgn:nn Layer... j Select from Mapl
Cancel | b il
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V4l

i
Proportion Male
Classes | 40% - 45% | 456% - 50% | 50% - 55% | 55% - 60% | 60% - 65% | 65% - T0% Sum
% 30% - 35% 0.000 0.000 0.000 0.000 0.000 2.000 2.000
E 35% - 0% 0.000 0.000 0.000 0.000 16.000 0.000 16.000
ug; 0% - 45% 0.000 0.000 0.000 S0.000 0.000 0.000 S0.000
.‘E 45% - 50% 0.000 ¥.000 ¥54.000 0.000 0.000 0.000 VE1.000
E‘ 50% - 55% 20,000 2287000 0.000 0.000 0.000 0.000 2307 .000
E 55% - 60% 5.000 0.000 0.000 0.000 0.000 0.000 2.000
Sum 23000 2234 000 ¥54.000 S0.000 16.000 2.000 H41.000
— Crogs-Tab Values: Edit Claszification Pararneters:
Edit Horizontal Classes [Propartion bale] |
" Percent
Decimal Places = |3— il Edit Wertical Classes [Propartion Femals] |
Swiitch Columrs and Fows m Copy Image | Copy Table | Full Repart | Cloze | Y

Calculating a cross-tab table from two datasets

This option allows you to calculate your table from either polygon or raster layers. The datasets do

not need to be in the same projection but they do need to overlay each other.

NOTE: When using two datasets, the tool will always weight the observations by the size of the

intersecting area. Therefore the “counts” reported in the cross-tab table will always represent the

geographic size of the intersecting region (see automatic conversion of large values on p. 68 for a

discussion of the size units).
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¢# Cross Tabulation Table Input Data: x|
Y'ou may generate a cross-tab table fram either a zsingle data zource [gither a -
feature clazz or a table] ar from the interzecting region of bwo data sources [either
polygonz or rasters]. If you use a single data source, then vou may weight each
observation by either the zize of each observation or by the walue in a specified j

Single Data Source  Two Data Sources

<--“aniable #1 Layer --» <--“ariahble #1 Attribute Field --»
cli l....F'l:l|','|:ll:lr'| L-El','Eer
Cormidor Alternative. ... Polvgon Laper
Parcels....Polpgon Layer
Digtance to Roads... Raster
HillSha_az_nad?7....Faster

Sph_Area
Flar_frea
acres 1

<--"anable #2 Layer --» <--anable #2 Statiztic -»
Parcelz_clip....Paolygon Layer Cell Walues
Comdor Alkernative....Polpgon Layer
Farcelz... Polwgon Layer
Diztance to Foads....Baster

Palpgon Mean
Folpgon b axirmunm
Folygon R ange

Folpgon St Dew. LI

HillSha_az_nad2?....Raster

¥ Restrict Analysis ta Palygon:

2] 1k Palugon from Corridor Alternative Select fram kMap |
Cancel | t atiual

In general, the cross-tab data is derived from the spatial intersection of your two datasets. The

analysis is done in different ways depending on whether your input datasets are polygons, rasters, or

both.

Two Polygon Feature Classes: If both datasets are polygon feature classes, then the tool will intersect
all polygons from the first feature class with all polygons from the second feature class. Each new
intersected polygon will be treated as a single observation, weighted according to the size of that
polygon, and with attribute values from both datasets.

In this case, select the appropriate polygon feature classes in the “Variable #1 Layer” and “Variable #2
Layer” listboxes, and then select the appropriate attribute fields to analyze. You may optionally
restrict the analysis to some polygon area of interest.

Two Rasters: If both datasets are rasters, then the tool will extract the cell values for both rasters at a
set of sample points. These sample points will correspond with all the cell centers of one of the
rasters. If either of the rasters are projected, then the tool will use the first projected raster as the

source for sample coordinates. If both rasters are unprojected, then the tool will use the second raster
as the sample coordinate source.

In this case, select the appropriate raster layers in the “Variable #1 Layer” and “Variable #2 Layer”
listboxes. The “Attribute Field” listboxes will be disabled because you only have the option to use the
raster cell values in the analysis.
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¢# Cross Tabulation Table Input Data: x|
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Single Data Source  Two Data Sources

Y'ou may generate a cross-tab table fram either a zsingle data zource [gither a -
feature clazz or a table] ar from the interzecting region of bwo data sources [either
polygonz or rasters]. If you use a single data source, then vou may weight each
observation by either the zize of each observation or by the walue in a specified j

<--“aniable #1 Layer --»

Azpect.. R aster

<--"anable #2 Layer --»

Haster Cell ¥alue

Slope... Haster
Agpect....Haster

R aster Cell ¥alue

[ Bestrict Analysis ta Palygon:

O I Folpgon Layer...

j Select from kap |

Cancel | b arual

One Polygon Feature Class, One Raster: You have two options in this case. You may either sample

at each polygon or at each raster cell.

variable statistic.

Last modified 12-Jan-14

Sampling at each raster cell: The cross-tab tool will treat each raster cell as a separate
observation, weighted by the size of that raster cell. Each observation will use the raster cell
value for one of the variables, and the attribute value from the intersecting polygon for the

other variable.

To force the cross-tab tool to sample at each raster cell, choose “Cell Values” as the raster
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¢# Cross Tabulation Table Input Data: x|

Y'ou may generate a cross-tab table fram either a zsingle data zource [gither a -
feature clazz or a table] ar from the interzecting region of bwo data sources [either
polygonz or rasters]. If you use a single data source, then vou may weight each
observation by either the zize of each observation or by the walue in a specified j

Single Data Source  Two Data Sources

<--“ariahble #1 Attribute Field --»

STREETHO_R -
FARCEL F _I

<--“aniable #1 Layer --»
; :....Polugon Laver

Slope... Faster

Agpect... Raster

Cormidor Alternative. ... Polvgon Laper

<--"anable #2 Layer --»

Parcelz.... Polygon Layer Cel Values
Slope....Haster Folygon Minimum
Azpect.. Faster Palpgon Mean
Cormidor Alternative. ... Polvgon Laper Folpgon b axirmunm
Folygon R ange
Folpgon St Dew.

¥ Restrict Analysis ta Palygon:
0 |2] 1zt Polygon fram Corridor Albernative

j Select from kap |

Cancel | b arual

»  Sampling at each polygon: The cross-tab tool will treat each polygon as a separate observation,

74

weighted by the size of that polygon. Each observation will take the value from the polygon
attribute table for one of the variables, and some statistic of all intersecting raster cells for the

other variable (i.e. the mean, maximum, minimum, range, standard deviation or sum of all

raster cells in that polygon).

To force the cross-tab tool to sample at each polygon, choose one of the “Polygon Statistics”

options as the raster variable statistic.
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i{& Cross Tabulation Table Input Data:

X

|Yn:|u may generate a crozs-tab table from either a single data source [sither a -

Single Data Source  Two Data Sources

feature clazz or a table] ar from the interzecting region of bwo data sources [either
polygonz or rasters]. If you use a single data source, then vou may weight each
observation by either the zize of each observation or by the walue in a specified

[

<--“aniable #1 Layer --»
olygon Layer

Slope... Faster
Agpect... Raster

Cormidor Alternative. ... Polvgon Laper

<--"anable #2 Layer --»

<--“ariahble #1 Attribute Field --»

STREETHO_R -
FARCEL F _I

#_HPGH ]

v _HPGH

| it - |
<--anable #2 Statiztic -»

Farcels... Polpgon Layer

Azpect.. Faster
Cormidor Alternative. ... Polvgon Laper

Cel Values -
Folygon Minimum
Palpgon Mean
Folpgon b axirmunm
Folygon R ange
Folpgon St Dew. LI

¥ Restrict Analysis ta Palygon:

0 |2] 1zt Polygon fram Corridor Albernative

j Select from kap |

SUMMARY OF SCENARIOS:

Cancel | b arual
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Input data source

| Variables |

Options

Single Data Source

Single Table

Two numeric attribute fields

= Weight each record by attribute value.

Single Feature Class

Two numeric attribute fields

= Weight each feature by feature size
= Weight each record by attribute value
= Restrict analysis to polygon

Two Data Sources

One
Polygon
Feature

Class

One
Raster
Dataset

= Polygon attribute value

= May use the minimum, mean, maximum, range,

standard deviation or sum of all raster cell values in
each polygon

Method = Raster summary statistic, . Restrict analysis to polygon
#1 summarizing all raster cells in AR . _— )
that polygon Angly3|s will always pe done in pr.OJectllon. of f!rst
projected dataset, or in geographic units if neither
dataset is projected.
= Raster cell values Restrict analysis to polygon
Method = Polygon attribute values Analysis will always be done in projection of first
#2 extracted at each cell projected dataset, or in geographic units if neither

centerpoint.

dataset is projected.

Two Polygon Feature
Classes

Polygon attribute values at all
regions of intersection

Restrict analysis to polygon

Analysis will always be done in projection of first
projected dataset, or in geographic units if neither
dataset is projected.

Two rasters

Cell values

Restrict analysis to polygon

Analysis will always be done in projection of first
projected dataset, or in geographic units if neither
dataset is projected.

Analysis will use cell size and positions of first
projected raster, or of second raster if neither are
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| | | projected.

THE CROSS-TABULATION TABLE WINDOW:

As soon as you select your analysis and data parameters and click the “OK” button, the tool will
generate a basic cross-tab table with four vertical classes and four horizontal classes. The classes will
be divided into equal-interval categories over the full range of the observed data. If any objects from
one dataset did not have a corresponding value in the other dataset, then the tool will also add an
“Other” class to indicate this. (NOTE: There will never be an “Other” class in the special case where
you analyze a polygon dataset and a raster dataset, and you choose to sample by polygon. In this
case, any raster cells that are outside the polygons, and any polygons that have no intersecting raster
cells, will simply be ignored. If a polygon is only partially filled by raster cells, then the statistic for
that polygon will be calculated from only those intersecting raster cells.)

¢+ Cross-Tabulation Table: | =10l x|
Parcels:hectares

E

=] 396 -—- .T58 - A19 -

E Classes 0.034 --- 65,396 5153::]9353 1::';;?19 192':“1 145:“ Sum

£

= 0.000 --- 334 714 911 240 0.000 516.510 1762 514
E 1458.437 ’ ’ : ’ :

=

= 1458437 -

nt: 2016.873 115297 0.000 0.000 Fr2.550 887848
%

2916.8T73 ---

]

o 4375.310 63145 92.008 0.000 213131 GEG.334
o

=]

- 4375.310 -

3 5833.747 125132 0.000 0.000 254 532 379964

| =

b

A Sum E35.283 1003.297 0.000 2057.074 3698.659
O
— Crozs-Tab Yalues ———— — Edit Clazsification Parameters:

" Hectares Edit Horizontal Clazzes [Parcels:hectaresz] |
= Percent
g _I - Edit Yertical Clazzes [Diztance to Roadz:Polvgon kinimum |
Decimal Places = |3 j [ g ]
Switch Columns and Fows | m Copy Image Full Beport I Cloze I,;:

If any text is obscured because it is too large to fit in the space available to it, then the dialog may be
resized by dragging on a corner.

You may modify the variable names, class names, class ranges, number of classes, number of decimal
places shown, and whether the numbers represent percentages or counts (recall that “counts” can also
mean “sizes” when analyzing geographic objects). You may also flip the columns and rows. The
example below illustrates how to modify the variable names, class names and class ranges.
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Copying the Table Data

You have several options to save the cross-tab data. If you wish to copy only the tabular data into a
spreadsheet or word processing document, then click the “Copy Table” button. The tool will copy
the table to the computer clipboard memory and then show you the following message:

]
L -
i+ Report |I:I| X|

Copied T able to clipboard:

Uze [COMTROL]Y, or 'Paste’ function, to pazte table into other applications. ..

Prirt Copy to Clipboard

4

Simply follow the instructions to paste the table into your document. It will appear as shown below:

Classes 0.034 --- 65.396 --- 130.758 ---  196.119 ---  Sum
65.396 130.758 196.119 261.481

0.000 --- 334.714 911.290 0.000 516.510 1762.514

1458.437

1458.437 ---  115.297 0.000 0.000 772.550 887.848

2916.873

2916.873 ---  63.145 92.008 0.000 513.181 668.334

4375.310

4375310 ---  125.132 0.000 0.000 254.832 379.964

5833.747

Sum 638.288 1003.297 0.000 2057.074 3698.659

The “Full Report” button copies both the “Count” (i.e. “Area in Hectares” in this case) and
“Percent” version of the table, plus lists all the data sources and analysis parameters you originally set.
An illustration of the “Full Report” function is presented in the example below.

Copying an Image of the Table

If you wish to use an image of the table in a report or presentation, the “Copy Image” button will
copy the table image to the computer clipboard. You could then paste that image to your new
document using the “Paste” function or by clicking [CONTROL]-V.
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0034 -

130758 ---

196,119 -

Classes 65.396 - Sum
65.306 130.758 196.119 261.481

0000 ---

1458.43T 33474 941 290 0.000 S16.510 1762514
1458437 -

2916.873 115297 0.000 0.000 772550 487 8458
2916.873 ---

4375.310 B63.145 92005 0.000 213181 GES.334
4375310 ---

5833.747 125132 0.000a 0.000 254832 379964

Sum G358 288 1003 297 0.000 2057074 3698.659

Unfortunately the “Copy Image” function does not include the variable names, so you will need to
add those yourself. NOTE: If necessary, you can also copy an image of the entire dialog to the

computer clipboard by clicking [CONTROL]-[Print Screen].

EXAMPLE #1: TwO DATA SOURCES, POLYGON AND RASTER, SAMPLING AT EACH POLYGON

78

Suppose you are considering a potential corridor alternative and you are concerned about the cost of

buying private parcels within that corridor. This cost will be directly proportional to the potential for

commercial development of those parcels. A corridor composed of large parcels that are far from
roads would have low development potential and correspondingly lower cost. The worst-case

scenario would be a large number of small parcels close to roads.

9 High : 11.7 km

. Low:0km

Distance to Roads

Corridor Alternative
i-___-_i Corridor Alternative

Roads
=== Highway

Major Road
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A cross-tab table would be a useful way to inspect the development potential of this corridor. In this
case we would like to treat each parcel polygon in the corridor as a separate observation. For each
parcel, we want the size (in hectares) and the distance from that parcel to the nearest road. The cross-
tab table will then tell us the total area that lies within each joint size-class / distance-to-road range,
and we hope that the majority of the corridor tends toward large parcels that are far from roads.

Assume we have already generated a “Distance to Road” raster, in which the cell values reflect the
Euclidian distance from that cell to the nearest road. Assume also that we have an attribute field for
the parcels that contains the size of each parcel in hectares.

Click the Cross-Tab Statistics button 8 to set the input data options, and click the “T'wo Data
Sources” tab. For Variable #1, we select the “Parcels” polygon layer and the “Hectares” attribute
field. For Variable #2, we select the “Distance to Roads” raster and the raster statistic “Polygon
Minimum”. Finally, we opt to restrict our analysis to our corridor alternative polygon.

¢+ Cross Tabulation Table Input Data: x|

|Y|:|u may generate a crozs-tab table from either a single data source [sither a -

feature clazs or a table] or from the interzecting region of bwo data sources [either
polvgons or ragters]. If you uze a zsingle data zource, then vou may weight each
obzersation by either the size of each observation or by the walue in a specified ;I

Single Data Source  Two Data Sources

¢--“anable #1 Layer - ¢--“anable #1 Attribute Field -
Cormidor &lternative. ... Polvgon Laver LAT ;I
Sph_drea
Flar_frea
acrez 1

..Palugon Laver
Diztance to Aoads....Faster

-

<--Yanable #2 Layer - <--Warable #2 Statiztic -->
Comdor Alkernative....Polpgon Layer
Parcelz... Polvgon Layer
dzie

=0 _meters

Cell Walues -

FPolygon Mean
Folygon M asirmum
Polpgon A ange

Folygon St Dew, ;I

¥ Festict Analysis bo Polygon:

O I'I] 1zt Polygon from Cormdor Alternativee j Select fram Map |
Cancel | b atuial

Click “OK” to generate the cross-tab table. Note that we can view the data within each cell as either
percentages or as actual area values. Note also that the tool has automatically converted the total area
values in each cell to Hectares (see automatic conversion of large values on p. 68).

NOTE: Because we opted to restrict the analysis to the corridor polygon, the total area reflected in
each cell only reflects the portions of the parcels that actually lie within the corridor boundary. The
sum of all the cells is approximately equal (with some rounding error) to the area of the corridor
polygon. This clipping effect does not affect the analysis in this particular example, however. Recall
that we are examining how much of the corridor is covered by parcels of various sizes. The “Parcel
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Size” variable is drawn from the “hectares” attribute field, and that “hectares” attribute value will not
change regardless of how much of the parcel is inside the corridor polygon. If the parcel is large
enough to fit into a particular class range, but only a few hectares of that parcel actually lies within
the corridor, then that parcel will still be classified into that original size range. It will just contribute
a few hectares to the total area, rather than the full size of the parcel.

+# Cross-Tabulation Table: 101 =l

Parcels:hectares

£
3
65.396 --- 130.758 --- 196.119 ---
E Classes 0.034 - 65.396 130.758 196.119 261.461 Sum
= L) == 334 T4 911240 0.00a 516510 1762514
S| e84t : : : : :
=]
2| 1458.437 -
= K
= 2916.873 115,297 0,000 0.000 772550 57 .845
g
2916.873 -
o
s 4375.310 E3.145 92.008 0.000 213181 BES 5334
o
E (LAY = 125132 0.000 0.000 254 532 379.964
3 5833.747 : ! ’ ! ’
g
_E Sum B35.255 1003297 0.000 2057 .074 3698.659
]
Crozs-TabWalues; —————— — Edit Clagsification Parameters:
o Edit Harizontal Clazzes [Parcels:hectares] |
" Percent
; = - Edit Wertical Clagses [Distance to Roads:Polygon Minimum
Decimal Flaces = |3 j [ g | |

Switch Columns and Rows | m Copy Image | Copy Table | Full Report | Cloze | y

{% Cross-Tabulation Table: 10l =l

Parcels:hectares

E
=
65.396 - 130.758 - 196.119 -
E Classes 0.034 --- §5.396 130,758 196119 261.481 Sum
E
0.000 -
E 1458.43T 0.090 0.245 0.000 0140 0477
o
2| 1158437
= K
. 2916.873 0031 0.000 0.000 0.209 0.240
g
2916.873 -
o
s 4375.310 oy 0.025 0.000 0139 0181
o
E (LAY = 0.034 0.000 0.000 0.059 0103
3 5833.747 ! ! ’ ! ’
=
[
E Sum 0173 0.27 0.000 0.556 1.000
]
Crozs-TabWalues; —————— — Edit Clagsification Parameters:
: Hectares Edit Horizontal Clagzes [Parcelzhectares] |
-
Decimal F'Ie;;::es _ |3 ﬂ Edit Wertizal Claszes [Distance to Roads:Polygan Minimunn] |
w
Switch Calurnns and Rows | EJ Copy Image | Copy Table | Full Repart | Cloze | 4

The auto-generated class ranges may not be useful for us. In this case, we are really most interested in
the area comprised by parcels of 10 ha or less, so we can modify the horizontal axis to include this
range. We click the “Edit Horizontal Classes” button to make the changes:
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& Class Definitions - Horizontal AXis:

Vanable Mame: IF'aru:eI Size [in Hectares)

Mumber of EIaSSES=|4 é’ Autafil Clazs Definitions |

Clazz Name | Minimum | M aximum |
0-10ha 0 10
10-150ha 10 150

150 - 200 ha 150 200

200 - 262 ha 200 262

[T Include general class for "Other"

b atwial | Reszet | Canicel | ] |

NOTE: The “Autofill Class Definitions” button will make X equal-interval classes over the full range
of the data, where “X” is the number of classes you have selected. It will also change all the class

names to explicitly state the class minima and maxima.

We can also edit the vertical axis categories to make them a little more intuitive:

i& Class Definitions - Yertical Axis:

Wariable Mame: IDistar‘u:e to Roads [m)

Murnber of Elasses=|4 il Autafill Clags Definitions |

Clazz Mame | Minimum | M aximum |
0-200m 0 200

200 - 2000 m 200 2000

2000 - 4000 m 2000 4000

4000 - 6000 m 4000 £000

[T Include general class for "Other"
b il | Rezet | Cancel | (] |

Now the cross-tab table looks as follows:
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i)
Parcel Size (in Hectares)
E Classes 0-10 ha 10 - 150 ha 150 - 200 ha 200 - 262 ha Sum
'§ 0 - 200 m 0.005 0.205 0.000 0.000 0216
E 200 - 2000 m 0.005 0113 0.000 0210 0.333
g 2000 - 4000 m 0.015 0.049 0.000 0277 0.341
E 4000 - G000 m 0.000 0.040 0.000 0.069 0109
E Sum 0.032 0.412 0.000 0355 1.000
— Crogs-Tab Values: —————— — Edit Classzification Parameters:
:: H ctar?s Edit Horizontal Clazzes [Parcel Size [in Hectares]] |
v i i
Deu:i;nal F'Iazes _ |3— il Edit Wertical Classes [Distance to Boads [m]] |
Switch Columres and Rows m Copy Image | Copy Table | Full Beport | Cloze |A

Based on this, we see that 21.6% of our corridor is composed of parcels that are <= 200m from a
road, and 3.2% is composed of parcels that are <= 10 ha (to see the actual area of the corridor in each
cell, rather than the percent, click the “Hectares” option). Most of the corridor is composed of the
largest parcels, which will typically have a relatively low acquisition cost per hectare, and none of
these are <= 200m from a road, which further reduces the likely cost of acquisition or easements.
Except for that cluster of small parcels just west of the center of the bottom edge (see map), this
alternative probably has relatively low development potential.

For reporting purposes, we can click the “Full Report” button to generate the data below:
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Crosstabs Report:

Input Data Sources:
*** First Data Source: Polygon Feature Class
*** Name: Parcels
*** Attribute Field: hectares
*** Second Data Source: Raster
*** Name: Distance to Roads
*** Data Values: Polygon Minimum
*** Option to restrict analysis to polygon boundary
*** Cross-tabulation cell units: Hectares
*** 150 total observations analyzed...

Crosstabs Table as Counts or Areas:

Classes 0-10ha 10-150 ha 150 - 200 ha 200 - 262 ha Sum
0-200m 30.478 767.957 0.000 0.000 798.435
200 - 2000 m 30.288 426.042 0.000 776.337 1232.667
2000 - 4000 m 56.975 180.078 0.000 1025.904 1262.957
4000 - 6000 m 0.000 149.767 0.000 254.832 404.600
Sum 117.741 1523.844 0.000 2057.074 3698.659
Crosstabs Table as Percents:

Classes 0-10ha 10-150 ha 150 - 200 ha 200 - 262 ha Sum
0-200m 0.008 0.208 0.000 0.000 0.216
200 - 2000 m 0.008 0.115 0.000 0.210 0.333
2000 - 4000 m 0.015 0.049 0.000 0.277 0.341
4000 - 6000 m 0.000 0.040 0.000 0.069 0.109
Sum 0.032 0.412 0.000 0.556 1.000

Variable Class Definitions:

Horizontal Axis; Classes distributed over columns:
Variable Name = Parcel Size (in Hectares)
Classes:

1) 0 - 10 ha: Range =0.....10

2)10 - 150 ha: Range = 10.....150
3) 150 - 200 ha: Range = 150.....200
4) 200 - 262 ha: Range = 200.....262

Vertical Axis; Classes distributed over rows:
Variable Name = Distance to Roads (m)
Classes:

1) 0 - 200 m: Range =0.....200

2) 200 - 2000 m: Range = 200.....2000
3) 2000 - 4000 m: Range = 2000.....4000
4) 4000 - 6000 m: Range =4000.....6000

In the example above, we can see that there are 30.48 ha in small (< 10ha) parcels within 200m of a
road, but this total could represent 4 parcels of about 8 ha each, or it could represent 300 parcels of
0.1 ha each. 'We might want to know the number of parcels in each cell. To do this, we need to add
a “distance to road” field to the “Parcels” data layer and then use the “single data source” option (see
example below).
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EXAMPLE #2: ONE DATA SOURCE (FEATURE CLASS), UNWEIGHTED

This example assumes that you have already generated the “Distance to Roads” data and added it to a

new attribute field in the Parcels feature class.

NOTE: If you are unfamiliar with how to do this, then a fairly simple method would be as follows:

1.

Create a table of Minimum “Distance to Roads” values for each parcel. Use the Spatial
Analyst “Zonal Statistics as Table” tool (located in ArcToolbox, then “Spatial Analyst
Tools”, then “Zonal”). Make sure your “Zone Field” is something that uniquely identifies
each polygon.

Join this table to your Parcels feature class, using the unique ID field to match the records.
Note that the Zonal Stats table contains a variety of statistics, including the minimum
“Distance to Road” value found in each polygon.

Add a new numeric field to your Parcels feature class, defined so that it can correctly hold
the distance values (i.e. make sure it is either an integer or floating point, depending on your
needs).

Use the Field Calculator function to transfer the minimum distance values from your joined
Zonal Stats “Minimum Distance” field to this new attribute field.

Remove the joined Zonal Stats table from your Parcels feature class.

NOTE: Steps 3 — 5 above are necessary because the cross-tab input data dialog will not
display joined attribute fields. It will only show you attribute fields that are actually part of
your feature class or table.

Click the Cross-Tab Statistics button B to set the input data options, and click the “Single Data
Source” tab. For “Feature Layer or Table”, we select the “Parcels” polygon layer. We select the
“Hectares” attribute field for Variable #1, and the “Min_Dist” attribute field for Variable #2.
Finally, we opt to restrict our analysis to our corridor alternative polygon.
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¢# Cross Tabulation Table Input Data: x|

Y'ou may generate a cross-tab table fram either a zsingle data zource [gither a -
feature clazz or a table] ar from the interzecting region of bwo data sources [either
polygonz or rasters]. If you use a single data source, then vou may weight each
observation by either the zize of each observation or by the walue in a specified j

Single Data Source | Two Data Sources |

<-- Feature Layer ar T able - <--Yariahle #1 --»
...Palpaon Layer Sph_Area ;I
Cormidor Alternative. ... Polvgon Laper Flar_frea
zone_ztatz.... Table acrez 1
hectares
=0 _meters j
Min_Diigt v
<--arable #2 --»
Sph_fwea |
. Flan_&rea
[T “weight Yalue by Palpgon Area acres 1
[T weight Yalue by Attribute hectares
- =] _mekers
ILlnlque_ID j -

¥ Restrict Analysis ta Palygon:

0 |2]1st Paolygon fram Corridor &lkernative j Select fram Mapl
Cancel | kd anual

After clicking “OK” to generate the table, and after adjusting the class names ranges to match the

example above, the cross-tab table looks like this:

{% Cross-Tabulation Table: -0 x|

Parcel Size (in Hectares)

E Classes 0-10 ha 10 -150 ha | 150 - 200 ha | 200 - 262 ha Sum
'§ 0 - 200 m 15.000 10,000 0.000 0.000 25.000
En 200 - 2000 m 13.000 7.000 0.000 3.000 Z3.000
g 2“““r;14“““ 58.000 4.000 0.000 4.000 96.000
E "“““r;f"““ 0.000 3.000 0.000 1,000 4,000
o Sum 116.000 24 000 0.000 &.000 148.000
— Crogs-Tab Values: —————— — Edit Classification Parameters:

@ Palygon Count Edit Horizontal Clazzes [Parcel Size [in Hectares]] |

" Percent

Decimal Places = |3— i’ Edit Wertical Clazses [Diztance to Roads [m]]
Switch Columns and Rows | m Copy Image | Copy Table | Full Bepart | Cloze | 4

Clicking the “Full Report” button, we get the following:
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Crosstabs Report:

Input Data Source:
*** Polygon Feature Class: Parcels
*** First Selected Attribute Field: hectares
*** Second Selected Attribute Field: Min_Dist
*** Cross-tabulation cell units: Polygon Count
*** Option to restrict analysis to polygon boundary
*** 148 features used in analysis

Crosstabs Table as Counts or Areas:

Classes 0-10 ha 10- 150 ha 150 - 200 ha
0-200m 15.000 10.000 0.000

200 - 2000 m 13.000 7.000 0.000

2000 - 4000 m 88.000 4.000 0.000

4000 - 6000 m 0.000 3.000 0.000

Sum 116.000 24.000 0.000
Crosstabs Table as Percents:

Classes 0-10 ha 10- 150 ha 150 - 200 ha
0-200m 0.101 0.068 0.000

200 - 2000 m 0.088 0.047 0.000

2000 - 4000 m 0.595 0.027 0.000

4000 - 6000 m 0.000 0.020 0.000

Sum 0.784 0.162 0.000

Variable Class Definitions:

Horizontal Axis; Classes distributed over columns:
Variable Name = Parcel Size (in Hectares)
Classes:

1) 0 - 10 ha: Range =0.....10

2) 10 - 150 ha: Range = 10.....150
3) 150 - 200 ha: Range = 150.....200
4) 200 - 262 ha: Range = 200.....262

Vertical Axis; Classes distributed over rows:
Variable Name = Distance to Roads (m)
Classes:

1) 0 - 200 m: Range =0.....200

2) 200 - 2000 m: Range = 200.....2000
3) 2000 - 4000 m: Range = 2000.....4000
4) 4000 - 6000 m: Range =4000.....6000

200 - 262 ha
0.000
3.000
4.000
1.000
8.000

200 - 262 ha
0.000
0.020
0.027
0.007
0.054

87

Sum
25.000
23.000
96.000
4.000
148.000

Sum

0.169
0.155
0.649
0.027
1.000

Comparing this with the example above, we can see that there are 15 small parcels (< 10ha) parcels

within 200m of a road. From the previous example, we know that they cover 30.48 ha of the

corridor polygon.
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Ancillary Tools

Export to Circuitscape Tool

H CIRCUITSCAPE
/A= hittpeAdee circuitzcape. org

This tool will export ArcGIS vector and raster data into ASCII rasters, suitable for analysis in

Circuitscape (see http://www.circuitscape.org). Circuitscape requires data in ASCII raster format,
with identical cell sizes and extents, and with all datasets in the same spatial reference. This tool will
reproject and resize all rasters to match a template raster, and export all ASCII rasters to a specified
directory.

Optionally you may choose to export only those portions of a raster that lie within polygons of a
polygon layer. This may be the case if you wish to analyze connectivity within a particular corridor

polygon.

Installation: This tool is not included in the standard Corridor Designer toolbar, but it is available
in the full set of tools accessible from the the ArcGIS “Customize” function.

1)  Click the “Tools” menu, then “Customize”.

2)  In the “Customize” dialog, select the “Commands” tab and then select the category
“Corridor Designer Tools”.

3)  Drag the command named “Export Rasters to Circuitscape” somewhere on an existing
toolbar.

4)  If you want this tool to always be available when you open ArcMap, then set the “Save in:”
option to “Normal.mxt”. If you want this tool to only be available in this particular
project, then set the “Save in:” option to be the name of your current MXD file.

Last modified 12-Jan-14
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Customize
Toolbars  Commands l Options ]
Show commands containing: |
Categornies: Commands:
Attribute transfer | [HH CrossTab Statistics Y
EEBkmarks @ Delete CD Graphics
Cangil Digitizing Tools — | Draw Polygon
iru:itsu:aeTu:u:uIs z b
Cormidor Designer T 25 Habitat SUItablht_'.-' Statistics
Data Corvverters
C'ata Frames Open Table
Data Yiew Context Meru =i~ Select Features d
D ataGraph w
b A s
S vl | |
Dezcription |
Save in |tegt_gtatigti.:a|_cj kevboard... Add from file. . Cloze |

5)  Make sure that all your rasters and feature classes are available in your map.

6)  Click the “Export Rasters to Circuitscape” button

Rasters for Circuitscape:”

Last modified 12-Jan- 14
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i Select Rasters for Circuitscape: : E'E'

Select the raster and feature lavers you wigh to export to A5CH e
format for uze in Circuitzcape. All exported razters will be projected

and rezized, if neceszzary, to match the projection and size of the =
template razter, Optionally vou may clip all razters to the combined

b/
- Select Template R aster -
| sum_mod_perc ﬂ
-- Select Additional B asters to Export -
v| 1] baghmzhp_Ozr ”
v 2] bobzat 02 i
™l 2] derttart_0Zr
4] ailarnanst_08r
A] javelina_Odr

- Additional Feature Clazzes to Expart -
1] &nalyziz Block East- Siera, [1d] Aodd Mew

Clear Al

JIELE .

v Clip data to Polvgan layer? |1] Eazt Edited Union

Folder to Save ASCI Rasters:
|I::"~D ocuments and Settingz Loiz EngelmantLocal SettingzhT

0

b anual

‘> CIRCUITSCAPE ——
A= hittpe e circuitscape. org =

i

7)  Set Template: Pick the raster that you want to use for a template. All new ASCII rasters
will be projected to this template projection, clipped to the template extent, snapped to the
template origin and assigned the template cell size.

8)  Select Additional Rasters (Optional): Pick all the additional rasters you wish to convert
to ASCIIL. You do not have to select any if you do not need to. Note: The “template”
raster does not appear in this list. If you select a new template raster, then this list will
regenerate itself without the template raster.

9)  Select Additional Feature Classes (Optional): You may also convert point, polyline or
polygon feature classes to ASCII rasters, in the same manner as the additional rasters
described above. In this case, all raster cells representing the features will be assigned
integer cell values based on some integer attribute field, and all other cells will be assigned

a “NoData” value (-9999).

a. Click the “Add New” button to open the “Select Feature Layer and ID Field”
dialog:
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s Select Feature Layer and ID Field: |: E|[z|

Select Feature Layer and Murmernic Attribute Figld ta convert ta a
razter. The feature clazs attribute values will be transferred o the

raster cells.
- Select Feature Layer - -- Select Cell Walue Field -
tortcat |FID
Area
Id

Cancel b anual y

b. Select the feature layer and appropriate cell value attribute field you wish to convert.

Note that only numeric attribute fields are listed because the ArcGIS feature-to-
raster export functions can only accept numeric values.

c. Click “OK” to add the feature layer to the list. Note that you can also remove that
feature layer from the list with the “Remove” button, or clear all feature layers from

the list with the “Clear All” button.

10)  Clip Data to Polygon Layer (Optional): If you wish to only analyze the portions of the
layers that lie within polygons of a polygon layer (such as if you had a potential corridor
you wished to analyze), then check the “Clip data to Polygon Layer” checkbox and select
the polygon layer in the list.

11)  Select the output folder you wish to save to.
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Please select {don't open!) folder to save ASCII rasters:

Lookin: [ autput ~| e splew| Ll [EE (8
M ame: || &dd
Show of type: [ Basic Types -l Cancel

12)  Click “OK” and it will go to work. Upon completion, you should have a set of new ASCII
rasters in your specified folder. You can check their headers to make sure they are all the
same size and exent.

13)  Upon completion you will get a report detailing what it did.

Last modified 12-Jan- 14
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i Circuitscape Export Complete: : E| [5__<|

-- Analysis Complete --

Template Raster Layer:
--= Template Layer = badger_h_clip
--= Spatial Reference = MAD_1983_UTM_Fone_12M
= el Size: X =30,% =30
--= Raster Size: 987 Columns, 573 Rows
--= Saved as Tnijeff _stuffllrcGlS_Stuffbrad_convertoutputtbadger_h_clip_2 asc'

Additional Rasters Exported:

1] blackbea_clip

--= Saved as Tnjeff _stufflrcElS_Stuff'brad_convertoutputiblackbea_clip asc!
2] bobcat_h_clip

--= Sgved az Dojeff_stufflrcGl=_Stuffibrad_convertoutputtbobeat_h_clip_2 asc'
3] darttort_clip

--= Saved as 'Tnjeff _stufflrcElS_Stuftbrad_convertoutput'cdsitort_clip 2 asc'
4] gilamaonz_clip

--= Sgved az Dojeff_stufflreGls_Stuffbrad_convertoutput'gilamons_clip_2 asc’
5] javelina_clip

--= Saved as Tnijeft _stufflrcElS_Stuff'brad_convertloutputtisvelina_clip asc'
E] kitfox_h_clip

--= Sgved az Dojeff_stufflreGls_Stuffbrad_converboutput'kitfox_h_clip asc'
7] mitnlion__cligp

--= Saved as Tnijeft _stuffllrcElS_Stuff'brad_convertloutput'mtnlion_clip asc!
2] muledeer_clip

--= Sgved az 'Dojeff_stufflreGls_Stuffbrad_convertoutputmuledeer _clipasc'

Additional Feature Layers Exported:
1] tort_cat, Attribute Field = [Unig_ID)
--= Saved az Dojeff_stufflreGls_Stuffbrad_convertoutput'tort_cat_ 3 asc!

All ASCIl Rasters Exported To:
--= Dejeff_stufflrceGlS _Stuffbrad_convertoutputt

bralysis Began:  Satuay, COclober 39, 2009 at 342:00 P
fralysis Complete:  Satwday, Colober 34, 2005 at 34241 POT
Time Elapsed: Twe Sapred: 1] secomds...

Erirt Copy to Clipboard
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Using the Clip Tool

Corridor Designer Tools | £

BB ED o ®%|-i-:’3:|5

The Corridor Designer Evaluation tools include functions to calculate a large variety of statistics on
vector and raster data, including a specialized tool intended specifically for habitat suitability grids.
However, these tools require that the vector or raster datasets be clipped to the polygon or area of
interest before using them. The statistical tools themselves analyze the entire dataset and do not
automatically clip the datasets as part of the analysis. Therefore we have provided a tool specifically
designed to clip both raster and vector datasets to polygons.

Click the @ butron to open the “Clip Data to Corridor” dialog:

v« Clip Data to Corridor: x|

Identify Corridor Polygon:

m’ Speciez Comidor Palygaon: I 1] azarzgrl_14r_buffered_d_szouth j Select fram Map |

Identify Layers to Clip:

E' B] Streetz [Polyline Datazet) ;I
[ 8] azgreqr_14r_buffered_d_zouth [FPolpgon Dataszet)

[17] zantaritamtng [Palpgon Datazet]

[1 8] tumacaconmtne [Polpgon D atazet]

[19] azarsaqr_clipd [Fazter D atazset]
[110] 260m_av_cliph [Faster Datazet)
[111] azgrzgr_clip3 [Raster Dataset)
[112] elevation_clip [Raster Datazet)
[113] azgreqrl_hza [Raster Datazet)
14] B0m_av_hrzday [Raster Datazet]

Specify Dutput Workspace:
E' ID:'xarn::GIS_stuff'xn::n:nnsultatin:nn'&az_linkages'\data?\

[Clipped datazetz will be named by their existing name appended with **_clip"]

You must identify 3 parameters before the “OK” button will become enabled:
1) The polygon to clip to,
2) The layers to clip, and
3) The folder to save the new clipped datasets to.

As you identify each parameter, you will see green checkmarks appear in the respective boxes.

SELECTING THE CLIPPING POLYGON:

You have several options for selecting a corridor to clip to. You may:

1) Select a polygon layer from the map, IF that layer contains only a single polygon feature.
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2) Select a single polygon from an existing polygon layer.
3) Select an existing polygon graphic.
4) Draw a new polygon graphic.

The drop-down list box at the top of the dialog lists all polygon layers currently in the active frame of
your map document. If any of these contains only a single polygon, then you may simply select that
layer and be done. However, the clipping tool is designed to work with a single polygon so you will
receive an error message if you have multiple polygons in that polygon layer.

If you need to select a single polygon from a polygon layer, or if you need to select or draw a polygon
graphic, then choose the option “Select by clicking on map”. This will enable the button “Select
from Map”, from which you can access an interactive tool to directly select or draw your polygon.
For more information on using the interactive polygon selection tool, please refer to “Selecting or
Drawing Polygons” (see p. 106).

NOTE: This tool will not let you use several separate polygons for your clipping boundary. If you
wish to use several polygons for this purpose, you will need to combine them into a single entity first.
We have a separate stand-alone tool available which will do this function, available for free download
at http://www.jennessent.com/arcgis/shapes _graphics.htm (see especially the discussion of the

“Combine Features” tool).

IDENTIFYING THE LAYERS TO CLIP:

Select one or more layers to clip. Layers should be selected by clicking the check boxes to the left of
each layer name.

This function will check to make sure the layers actually intersect the polygon before clipping them,
and will also make sure the polygon is projected to the same coordinate system as the clip layer before
the clip is executed. Therefore all clipped datasets will be in the same projection as the original
dataset.

SPECIFY OUTPUT WORKSPACE:

Finally, make sure the clipped datasets are saved to the correct workspace. All clipped datasets will be
named according to the layer name, appended with “_clip”. In the case of clipping grids, new grid
dataset names will also conform to grid naming rules (i.e. < 13 characters, no spaces and does not
start with a number).

If you need to select a different folder to save clipped datasets to, then click the il button to
open the standard ArcGIS file browser folder:
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Please select {don't open!) folder to contain your clipped datase x|

Laak in: II:I az_lirkages

MName | Twpe |
[(Adata Folder
Folder
3 images Folder
3 WE_Zode Folder
3 workshop Folder
Mame: Idata2 Add

Show of type: IBasic Types | Cancel |

IMPORTANT: Do not open the folder you wish to select. Simply click on it once to select it, then
click the “Add” button.

NOTE: This tool is an improvement over the standard ArcGIS clipping tools, in that it works
equally well on raster and vector data and handles multipart polygons and polygons with holes or
islands, or even multiply nested holes and islands. When clipping grids, it also maintains the full
raster attribute table provided that there was one to start with. Finally, it will clip to non-standard
shapes such as circles, ellipses and polygons containing curved segments.

NOTE: Ifyou used a graphic polygon to clip with, and if you wish to save your graphic into a new
polygon shapefile, you can use the “Create Shapefile” tool to do so (see p. 98)

Last modified 12-Jan-14
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Delete Corridor Designer Graphics:

Corridor Designer Tools k|

RBEE~@E odEEE o

Several of the Corridor Designer Evaluation functions create graphics on the screen. For example,
the Clip tool and the Polygon Selection tool both produce polygons with a particular fill pattern:

Selected Polygon will turn green
with diagonal crosshatch:

The bottleneck and patch distance tools will also produce distinctive graphics.

This button simply clears out any CorridorDesigner-produced graphics, leaving any other user-
created graphics untouched.

Last modified 12-Jan- 14
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Create New Shapefile:

Corridor Designer Tools

BB EE & |

[
H
<

This function allows you to either create a new empty shapefile or convert graphic shapes to a
shapefile. You may create either point, polyline or polygon shapefiles with this tool.

o Polygon shapefiles will include attribute fields for [Unique_ID] and [Area].
o DPolyline shapefiles will include attribute fields for [Unique_ID] and [Length]
o Doint shapefiles will include attribute fields for [Unique_ID], [X_Coord] and [Y_Coord].

NOTE: If you are converting graphics to a shapefile, and if those graphics have names (right-click the
graphic and check the properties to see if it has a name), then these names will also be added to the
attribute table in a [Name] field.

This function also allows you to convert polyline graphics to polygons, or polygon graphics to
polylines, if you wish. When opened, the tool will examine your map to see how many point,
polyline or polygon graphics are available, and whether any of them are selected. The tool will show
you how many of each type are available to convert. If you attempt to create a shapefile from existing
graphics when there are no graphics to convert, you will be notified of this and asked if you would

like to try a different shape type.

NOTE: Certain linear or areal graphic shapes are not technically polylines or polygons. Polygons
that are defined by a circle or elliptic arc are not really “polygons” in the sense that they are not
composed of a series of straight-line segments. This is also true for linear features that are constructed
of Bezier curves. It is not possible to add true curves such as circles, ellipses or Bezier curves to a
polyline or polygon shapefile, so this function will convert these shapes to standard polygons or
polylines before adding them to the shapefile. It does this by generating 200 evenly-spaced points
along the length or perimeter of the curve, and connecting these points with straight segments.
Therefore, if the original graphic feature is composed of true curves, then the actual shape in the
shapefile will be slightly different than the original feature.

i+ Create Shapefile:

i~ Create new shapefile {* Convert graphics to shapefile

1] Point Shapefile: O Points

21 Palyline Shapefile: 2 Palylines

3] Polyling Shapefile: 2 Polulines + 3 Polygons
i4] Palugon Shapefile: 3 Palygons

8] Palygon Shapefile: 2 Paolylinez + 3 Polpgons

£ Foint Shapefile

! Folyline Shapefile

% Polygon Shapefile

Cancel

[~ Only convert zelected graphics

Help

E;'ztfjgﬁg‘;' | Spatial Feference = MAD_1983 UTHM_Zone_12M o

Output Shapefile:
ID SarcGlS_stuffhconsulkationsaz_linkagesz\data2\NewShape_45.zhp == |
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You must set a spatial reference for the new shapefile. If your map has a spatial reference set, then the
map spatial reference will be the default value. You may easily change the spatial reference by
clicking the “Set Spatial Reference” button and identifying the spatial reference you want:

Mew Spatial Reference | x|

M arie: |I3ES_WI3 S_1984
Details:
Angular Unit: Degree [0.0174532925719343239) ﬂ

Prime Mendian: Greerwich [0 000000000000000000]
Dratumn: D _*WiGES_1934
Spheroid: WGES5_1934
Semimajor Axiz: 5378137, 000000000000000000
Semiminor Axiz BE3BETE2 3142451 73300000000
|nverze Flattening: 298, 25722 3563000030000

Select a predefined coordinate spstemn.

Impaort a coordinate spetem and #57, 2 and
domainz from an existing geodatazet [e.q.,
feature dataszet, feature class, ragter].

MNew ~| Create a new coordinate system.
Madify.. | Edit the properties of the currently zelected
coordinate suztem.
Clear | Setz the coordinate system to Unknown,
Save bz | Save the coordinate system to a file.

Einizh Cancel

NOTE: This function adds the new shapefile to map, but does not delete existing graphics so you
may not see the new shapefile when the shapes lie behind the graphics.
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Open Tables:

Corridor Designer Tools

POET e oo @

This button will automatically open tables for any selected layers that have tables. It only works on
layers that are selected.

You can also open tables by right-clicking on each layer individually and selecting “Open Table”
from the menu, but this button makes it a bit easier and allows you to open multiple tables at once.

Last modified 12-Jan-14
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Cumulative Surface Tool (how many layers occur in this cell?):

Corridor Designer Tools

PEEE @ OOHEE

This function creates a raster surface where each cell value equals the number of polygon layers or
rasters occur on that cell, and provides a means for estimating the relative importance or number of
species served by preserving that cell. This tool was created to combine either patch polygons or
corridor rasters, but can be used with any combination of polygon or raster layers.
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Tortolita - Santa Catalina Combined Linkages
Linkages represent best 2% of landscape for 9 species

Badger, Black Bear, Bobcat, Desert Tortoise, Gila Monster, Javelina, Kit Fox, Mountain Lion, Mule Deer

s N

Species Count

I:I No Species
- 1 Species
- 2 Species
: 3 Species
I:] 4 Species
|:] 5 Species
I:l 6 Species
- 7 Species
- 8 Species
- 9 Species

Pro Valley

Casas Adobes 0 1 2 4 Miles
| I 1 1 | 1 1 1 |
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3 = L = - =

| Tortolita - Santa Catalina Combined Habitat Patches

Patches large enough to support breeding populations of a species
Badger, Black Bear, Bobcat, Desert Tortoise, Gila Monster, Javelina, Kit Fox, Mountain Lion, Mule Deer

\:l No Species
- 1 Species
- 2 Species
- 3 Species
[:' 4 Species
|:| 5 Species
- 6 Species
- 7 Species
- 8 Species
- 9 Species
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Open the tool by clicking the = butron to open the “Create Cumulative Corridor Surface” dialog:

=+ Create Cumulative Corridor Surface -10| x|

Thiz tool will create a cumulative surface where each cell value A|

reflectz the total number of either polygonz or non-null cell values at
that point, drawn from the selected polygon and raster lagers below,
Pleaze make sure all zelected rasters are in the zame projection ;I

- Select Layers to Combine -
badoger_02r ... R aster Layer :l
blackbear_02r ... Faszter Layer
bobecat_02r ... Fiazter Layer
darttort_02r ... Razter Layer

gilarmonst_02r ... Razter Layer
mtklion_02r ... Raster Layer
mledesr_02r ... Raszter Layer
kitfow_0Z2r ......... Raster Laper

javelina_02r ... Raster Layer

-- finalyzis Options --

v “When adding polyaon layers, restrict analysis bo only zelected
polygonsz if any are selected.

Cutput Raster Laver legend labels: I Species
[¥ Set Zemalues bo MoData

Dutput B aster LaverTranzparency [0 - 'IEIEI]:I a0 i

COutput B aster:

D-hareGIS_stuffycomidaors = |
Cancel Help I k. I Y

Simply select the raster or polygon layers you wish to combine and click “OK”. The new raster will

automatically be added to your map.

Notes: If any raster layers are included in the analysis, then all raster layers must be in the same
projection. The tool will not allow you to attempt to combine rasters in different projections.
Polygon layers may be in any projection, but in all cases the layer projection must be known (i.e. you
may not use any layers with missing or unknown spatial references).

If any raster layers are included in the analysis, then the final raster will have a cell size equal to the
smallest cell size of all the input rasters. The final raster extent will be equal to the combined extent
of all input layers, whether they be polygon or raster layers.

If no raster layers are included in the analysis, then the final raster will have a cell size equal to

%OOOth of the longest edge on the extent rectangle.

There are several output analysis options:

1) Ifa polygon layer is included in the analysis, then you have the option to use either all
polygons or only selected polygons in the analysis. If you choose the latter option, but the
polygon layer has no selected polygons, then the analysis will use all the polygons from that
layer.
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2) The output file will have a legend indicating how many layers occurred at any point. This
legend will be shaded from red (at the lowest value) to yellow to green. Optionally you may
add some text to the legend to indicate what the layers represent. For example, you might
add the word “Species” to make the output legend appear as follows:

test_combine_code.mxd - ArcMap - ArcYiew =0 x|
J File Edit Yiew Bookmarks Insert Selection Tooks Window Help ‘
| DSEH&E|[+ 28X o | & |aesms S| & @0 Bnom 0|2 B 91
J Edtor v| & | # v Task [Craste ew Feature =] | raraet x| E|@ ‘
J@@@ﬂ@l[ﬂl“ﬂl}m ||é|_r§|J§raphicsandShapes'

Bl &F 2% Land Percentages - Q
B M Conphinadl Q
S}
N
B
L
[
am |
d
-
=0 :
»
B O blackbear_0zr [tp
(mp
= O bobeat_pzr
[} k
= 1 dartkart nze ;I 0 ; : .
Diisplay |Source| Selectionl MR : At g
JQrawingvk®||:|v A E“@Arial jI'IEI j B 7 H|iv B Fv s~

|892499.43? 561556,585 Feet o

3) You have the option to display areas where no layers occurred, or you may choose to exclude
those areas from the final analysis. If you display those areas, then they will be symbolized
with a white color.

4) You have the option to set the output layer transparency so that you can see other layers
beneath it. You may also set the layer transparency directly from the Layer Properties of
your new layer, but this option allows you a slightly more convenient place to set the value.
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Selecting or Drawing Polygons:

Four functions allow the user to do something based on a selected polygon graphic or polygon
feature, and therefore all three tools needed a way to select or draw that polygon. The Patch Analysis,
Bottleneck Analysis, Cross-Tabulation Table and Clip tools all provide access to the following dialog:

i Select Species Corridor Polygon... - | I:Ilﬂ

1] <-- Select ar Draw Graphic Palpgon -
2] azaraqr_zitewidepatches_clip_2

[

E ¥ =
3] azgreqrl_sitewidepatches_clp_3 ﬁ

L 3

:

4] Census Tract Boundaries_clip_2
8] azaraqr_sitewidepatches_clip_2

B] Cenzus Tract Boundanes Cancel
7] azarzqrl_zitewidepatches

8] azgreqrl_14r_buffered_d_sauth Help
9] zantaritamths

10] tumacacaonmtng Accept

IMSTRIICTIOMNS:

11 Select the appropriate laver fram the lizt above.

2] Enable the Paolygon Selection tool by clicking the crozshair
buttar - -
3] Click an the map to select pour Species Coridor polygon.
4] Click ‘Accept’. e

)il

hittp: £ e, comdordesign.org

NOTE: The title of this dialog will change depending on whether the user is searching for a corridor
polygon or a wildland block.

This dialog allows you to:
1. Select a single polygon from a polygon feature layer, or
2. Select a single graphic polygon, or
3. Manually draw a graphic polygon on the screen.
If you select a polygon theme from the list at the top of the dialog, then the “Select Polygon” button

l‘ will become enabled and the corresponding tool will become enabled on the Corridor Designer
toolbar. Click this button and then select a polygon from the theme. After you click on a polygon, it
will turn a green color with a crosshatch fill:
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= Select Species Corridor Polygon. i =] ]

<~ Select or Diaw Graphic Palwgan -

:

2] azgrsgil_14r buffered d_south - k n
3] zantaritamtng =1
4] turnacacorimtng _J J
Cancel
Help

2 Accept |

INSTRUCTIONS:
1] Select the appropriate layer from the list above,
2] Enable the Polygon Selection tool by clicking the crosshair

buttar - F
=]

3] Click on the map to select your Species Comdor polpgon.
4] Click. ‘Accept’

hittp: A comidardesign. org

i Select Species Corridor Polygon... - | I:Ilil

1] <~ Select or Draw Graphic Polygon - Pl

2] azaraqr_sitewidepatches_clip_2 ; E’ 1
3] azgraqr_sitewidepatches_clp_3 i
4] Cenzus Tract Boundaries_clip_2 hJ J

8] azgraqrl_sitewidepatches clip 2

‘6] Censuz Tract Boundanes Cancel |
7] azarzqrl_zitewidepatches

8] azgreqrl_14r_buffered_d_sauth Help |
9] zantaritamths

10] tumacacorimtnz ACCEpt |

IMSTRIICTIOMNS:
11 Select the appropriate laver fram the lizt above.
2] Enable the Paolygon Selection tool by clicking the crozshair

buttar - -E-
3] Click an the map to select pour Species Coridor polygon.
4] Click ‘Accept’. e

hittp: £ e, comdordesign.org

You may also select or draw graphic polygons, rather than selecting polygons from a polygon layer. If
you select the first item in the list, “Draw or select graphic polygon”, then both the “Select Polygon”

=
_'| and “Draw Polygon” El buttons will become enabled. Use the appropriate button to either

select or draw a graphic polygon. Note that the instructions change if you select this option:
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& Select Species Corridor Polygon...

t or Draw Graphic Polyaon --»
2] azgreqr_sitewidepatches_clip_2
3] azaraqrl_sitewidepatches_clip_3
4] Cenzusz Tract Boundaries_clip_2
8] azgreqrl_sitewidepatches_clp_2

B] Cergus Tract Boundaries Cancel |
7] azaraqr_sitewidepatches

8] azgreqrl_14r_buffered_d_sauth Help |
9] zantaritamthz

10] tumacacorimtng Areept |

INSTRICTIONS:

1] Select the appropriate laver fram the lizk above.

2] To SELECT an exizting graphic, enable the Polygon S election

taal by clicking the crozzhair button an the upper right. Then click -E-
an the map to zelect pour Species Carnidor palygaon.

3] To DRAMW & new graphic, click the Polygon Draw ool on the E‘
[ower right and use it to draw your Species Coridor polpgon.

4] Click ‘Accept’.

hittp: A s, comidordesign. org

108

In all cases, selected polygons will be shaded green with a crosshatch pattern. If any of these graphics
remain in your view after you no longer need them, you can quickly clear them out using the “Delete

Corridor Designer Graphics” tool (p. 97). You may also convert any graphics to a shapefile using

the “Create Shapefile” tool (p. 98).
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About Corridor Designer and Manual

Corridor Designer Tools #

POEEaE OOEBEE =

v+ About Corridor Designer =10 x|

About the Team

Paul Beier has been researching and promoting corridors for nearly 20
vears. Paul has uzed theze methods in collaborative, science-bazed efforts
in zouthern California and Arizona, and has supervized a Master's thesiz
evaluating the sensitivity of these GIS methods to uncertainty in the hiclogical
inpLt=.

Dan Majka wrote the CarridorDeszigner Toolbax for creating habitat and
cottidor analyses, designed the webpage, and is responsible for all wek j

sl b sl Plemaaimaambios s memed vmmnl 20 el s e,

Yerzion 2.1.625
Corridor Degigner ®  www, CorridorDesign.org
Contact us: Paul Beier: Paul.Beier@nau,. edu
Dan Majka: dan@CorridorDesign.org Open Manual
Jeff Jennezs; jeffi@iCorridorDesign.org

System |nfo...

Suggestions?

The “About” dialog includes links to the Corridor Designer website, as well as email links to all the
authors. The full Evaluation Tools manual (in PDF format) is available by clicking the “Open
Manual” button.
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Suggestions for Improvements?

We want these tools to be as useful as possible to you and we definitely want to correct any bugs that
you might find. Many of the tools currently available here came directly from user suggestions. If
you have any ideas for new methods or metrics for analyzing corridor alternatives, please let us know.
If we have time, we will do our best to incorporate them into the toolset.

Notice that on the “About Corridor Designer” dialog above, there is a “Suggestions” button. Just
click that button to open up an email pre-addressed to Jeff Jenness.

‘Eompuse: Question / Suggestion for Exaluation Tools [¥. 2.1.627]: - |EI|E|

File Edit Wew Insert Faormat  Options Tools  Help

e S A | N = . g

Send Contacks  Spell Attach Security Save
From: I Jeff Jenness <jeffi@jennessent.coms= - Jeff j
=1 To: L= jeffi@jennessent.com

Subiject: I Cuestion [ Suggestion for Evaluation Tools [+, 2.1.627]:

- [ I':.:::;.'-v

IEh:dy Tesk j I\-'arial:ule Width j .I_ AT ﬁf| B I U |[:Z= 1 « =
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Updates

Version 1.4.762: November 27, 2007

e  Repaired bug in internal grid clipping function, which caused an intermittent crash in both the Patch
and Bottleneck tools.

Version 1.4.763: December 5, 2007

e  Fixed a minor bug in which Bottleneck Analysis table records did not have the correct record
numbers.

Version 1.4.766: December 12, 2007

¢ Fixed a bug in the “Create Shapefiles” function in which the tool would occasionally mistakenly state
that the specified folder is not a valid workspace, and then fail to create a shapefile. The function will
still return an error message if the specified workspace is truly not a valid workspace.

Version 1.4.769: December 12, 2007
e Minor changes to code
e Updated manual
Version 2.1.627: October 4, 2009
e Greatly expanded the Histogram tool to create visual histograms and to add them to layout.
e Added Crosstab tool to allow for comparing bivariate datasets.

e Added a “Combine Regions” tool to show how many species corridors or patches exist at any place on
the landscape.

e Added a “Suggestions” button to “About” dialog, to allow users to easily submit suggestions for new
tools.

Version 2.1.632: March 15, 2010

e  Repaired a bug in the Installation file, in which it would not install on some Windows Vista /
Windows 7 systems with an “oleaut32.dll” error.

e Added a function to export data for analysis in Circuitscape.
Version 2.1.637: October 29, 2010

e Updated extension and installer to work in ArcGIS 10.
Version 2.1.638: November 10, 2010

e  Repaired a bug that caused a rare error triggering an invalid property value when the progress meter
text box had too much text in it.

Version 2.1.639: November 16, 2010

e  Wrote a workaround for an ArcGIS 10 bug in which the GX Dialog was unable to recognize a GRID
filter, causing an “ActiveX component can’t create object” error message. This error would only
appear in ArcGIS 10, and would always appear when the user clicked a button to specify a new
location to save a raster.

Version 2.1.639: March 14, 2011
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e Added additional ArcGIS 10 registration instructions to manual to handle Windows 7/Vista and
Windows 32-bit/64-bit issues.

Version 2.1.640: June 28, 2011

¢ Modified code to prevent crashes with message “Non-modal forms cannot be displayed in this host
application from an ActiveX DLL, ActiveX Control, or Property Page.” in ArcGIS 10.

Version 3.0.814: December 31, 2013

¢ Added a tool to perform bottleneck analyses in batch mode.
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