UofA Biological Sciences — GIS 7 April 2008

Identify Path Segments Outside Home Range Kernels

These instructions enable you to analyze animal location data for movement
measurements outside their immediate home range. Using ArcGIS 9.x (ARCINFO 9.2)
software, a custom ModelBuilder tool, and HawthsTools (www.spatialecology.com)
perform the following steps:

e Create paths from locations maintaining segments (HawthsTools)
Create kernel polygons (HawthsTools)
Run custom ModelBuilder tool (OutsidePaths model tool)
Create outside paths from tool output (HawthsTools)
Associate kernel home range polygon(s) with points
Calculate distances and angles through the reverse application of the built-in
NEAR tool (requires ARCINFO license)
¢ Modify angle calculation to represent (compass) azimuth and organize data

ORIGINAL DATA THEME

points.shp a point shapefile of individual locations
path.shp a line shapefile of path segments
poly.shp a polygon shapefile of kernel home range

CREATED DATA THEMES

outpoints.shp locations outlining the path segments that go
outside the polygon with unique identifiers
outpaths.shp the uniquely identified outside segments
poly_single.shp singlepart polygons, if the original kernel home
range consists of multiple shapes
poly_centroid.shp the center point(s) of the kernel(s)

outpaths_intersect.shp points indicating where the outside paths
start/end with respect to the kernel(s)

LabelMIinFID_poly.dbf summarized table indicating starting kernel for
each outside path

outpoints_Merge.shp  copies of outpoints after NEAR tool calculations
have been made

LabelMaxNearDist.dbf summarized table indicating furthest distance of
outpoints for each outpath segment

furthest_points table or point shapefile of the furthest point
along each outside path

Start with path segments and home range polygon

1. Start a new empty map document
2. ADD DATA: points.shp
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3. Enable and add the toolbar extension for HawthsTools (click Tools >>>
Extensions and click a check beside Hawth’s Analysis Tools, click Tools >>>
Customize and click a check beside Hawth’s Tools)

4. If previously created, ADD DATA: paths.shp and poly.shp, and skip to next

section

5. If not already created, follow web help for HawthsTools >>> Animal Movements
>>> Convert Locations to Paths tool = paths.shp
6. If not already created, follow web help for HawthsTools >>> Kernel Tools =

poly.shp
Identify outside paths @i
+ Mew Toolbo:x
1. SHOW ARCTOOLBOX WINDOW i g addd Toolbox. .
2. Right-click ArcToolbox and choose ADD TOOLBOX . g Enviranments...
3. Navigate to the BIOSCI TOOLS toolbox to select and open it 4 G| v Hide Locked Tools
4. Open the OutsidePaths model tool i g sove settings b
T R WX 5. SpeCIfy the i g Load Settings »
following @ b ion
Input Paints param eters: +- &P Metwark Analyst Tocls
= == e InputPoints:  |i §E.
nput Paths - + atial Analyst Tools
IpZtI:P : B4 | E”J pOIntS + g gsatia: :tatliZtitc: Tolols
A ° Input PathS +- &P Tracking Analyst Tocls
ool - & paths
Qutput Outside Paints L] Input Polygon (thIS |S NOT
|C:'l,WorkSpace'l,_Research'l,ChrisG'|,200804D4'|,0utpoints.shp g actua”y Optlonall) p0|y
e Output Outside Points:
ak. | Cancel ‘ Environments... ‘ Show Help > ‘ OUtpOIntS Sh p

Click OK

Apply HawthsTools >>> Animal

Movements >>> Convert Locations to

Paths with the following parameters:

e Input: outpoints

e Path Options: Create multiple... using
LABEL

e Output: outpaths.shp

8. Click OK

N

Associate kernel home range
polygon(s) with points
If kernel home range consists of more than
one polygon, convert to singlepart.
Otherwise, skip to step 4.
1. In ArcToolbox, open the data
Management Tools >>> Features >>>
MULTIPART TO SINGLEPART tool

m Convert Locations To Paths

Input

Faint locations layer: |0UtD0intS j

Fath Optiong
" Create a single output path [one line)

(; Create multiple output paths [many ines) uzing the following field to
diztinguish between different paths:

| L4BEL |

[~ Make each zegment a separate line [default iz one line per path).

Ordering
* The data are already sorted chronologically within each output path

" The data need to be sorted wzing thiz field:

[
Output
Output shapefile:
[CworkSpace'_PesearchChiisG 20080404 outpaths. shp =
‘wieb Help QK E«it
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#* Multipart To Singlepart

BEX]

Input Features

| paly

Output Feature Class

<

| CiWworkSpace!_ResearchChrisGl20080404Ypoly_single.shp =

Qukput Feature Class

QK | Cancel Environments...| Show Help »» |
# Intersect E]@
Input Features
| X @
Features [Rarks o
< outpaths
£ paly_single -
1
4|
| Hal

JoinAttribukes (optional)

] rkSpace_ResearchiChrisE20030404) outpaths_intersect,shp =

[ =
#¥ Tolerance (optional)
| Meters LJ
Qutput Type (optional)
| PoINT -
Qg | Cancel ] Environments. .. ‘ Show Help »» |

6. In ArcToolbox, open the Analysis
Tools >>> Statistics >>> SUMMARY
STATISTICS tool

7. Specify the following parameters:

e Input Table: outpaths_intersect

e Output Table:
LabelMinFID_poly.dbf

e Statistics Field: FID_poly_s/MIN

e Case Field: LABEL

8. Click OK

2. Specify the following parameters:
e Input Features: poly
e Output Feature Class:
poly single.shp
3. Click OK
4. In ArcToolbox, open the Analysis
Tools >>> Overlay >>> INTERSECT
tool
5. Specify the following parameters
(use original poly if you skipped the
first three steps):
e Input Features: outpaths and
poly single
e Output Feature Class:
outpaths_intersect.shp
e Output type: POINT

e Click OK
# Summary Statistics E]@
Input Table
|0utpaths_intersect L] E”'J

Oukput Table

|orkSpace'l,_Research'l,ChrisG'l,ZDDSD4D4'|,LabelMinFIDJon.de =
Statistics Fieldis)

Field Statistic Type +

FID_paly_s MIN
kad

4| 1l >
Case field (optional)
| LagEL =l

0K Cancel Environments... ‘ Show Help > ]

9. In ArcToolbox, open the Data Management Tools >>> Fields >>> ADD FIELD

tool

10. Specify the following parameters:
e Input Table: outpoints
e Field name: POLY_ID
e Field Type: LONG
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11.Click OK
Z Add Field (=%
Input Table [
|0utp0ints L] EJ
Field Name
| poLY_ID
Field Type
| Lons | I
Tl
< 11 >
0k | Cancel ‘ Environments. .. ‘ Show Help »» ‘

13. Specify the following parameters:
e Layer Name: outpoints
e Input Join Field: LABEL
e Join Table: LabelMinFID_poly
e Output Join Field: LABEL
14.Click OK

#* Calculate Field E]@
|
Input Table [
| outpoints L] E”'J
Field Name
| utpoints.POLY_ID -

Expression
| [LabelMinFID_paly MIN_FID_pa]

Cancel

QK | Environments. ., ‘ Show Help »» |

17.Click OK

18.In ArcToolbox, open the Data
Management Tools >>> Joins >>>
REMOVE JOIN tool

19. Specify the following parameters:
e Layer Name: outpoints
e Join: LabelMinFID_poly

20.Click OK

12.In ArcToolbox, open the Data
Management Tools >>> Joins >>>

ADD JOIN tool
2 hdd Join |[=1<
Layer Mame or Table View
|0utp0ints L] EJ
Input Jaoin Field
| LagEL |
Join Table
|LabeIMinFIDJ:0Iy L] EJ
Qutput Join Field
| LagEL =l
¥ Keepall
< 1l >
ak, ‘ Cancel ‘ Environments... | Show Help »» ‘

15.1n ArcToolbox, open the Data
Management Tools >>> Fields >>>
CALCULATE FIELD tool
16. Specify the following parameters:
e Input Table: outpoints
e Field Name: POLY_ID
e Expression:
[LabelMinFID_poly.MIN_FID_po]
TIP: Click the calculator icon to access the
handy field calculator for no typing required.

7 Remove Join E]@
Layer Mame or Table View
|outpoints L]
Join
| LabelrinFID_poly Li
0K ‘ Cancel ‘ Environments... ‘ Show Help »» ‘

The outpoints now have an attribute indicating which polygon FID it originated from.

Calculate measurements of outside path points to home range

centroids

1. In ArcToolbox, open the Data Management Tools >>> Features >>> FEATURE

TO POINT tool
2. Specify the following parameters:

e Input Features: poly_single (or original poly if it has only one feature)
e Output Feature Class: poly_centroid.shp
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3. Click OK )
4. Use ArcToolbox or the SELECTION | Feature To Point BE1X]
pull down menu or the attribute table It estres
OPTION button to SELECT BY [ol_sne =l o

ATTRIBUTES:
e outpoints: "POLY_ID" =0

Output Feature Class
|C:'l,WorkSpace'l,_Research'l,ChrisG120080404'!,p0|y_centr0id.sh|: i

e poly centroid: "FID" =0 I Inside
# Near E]@ < | [E3)|
[ ok | concel | Enviorments. | ShowHelp>> |
o = &
s et 5. In ArcToolbox, open the Analysis
= = = Tools >>> Proximity >>> NEAR tool
peatch Rk eptena) o - 6. Specify the following parameters:
e Input Features: outpoints
L e Near features: poly_centroid
v e e Check beside Angle
7. Click OK
<] i >
0k | Cancel | Envionmenis. | ShowHelp>s | Export Data x|
Expot. | Selected features |

8. EXPORT DATA (COPY FEATURES in
ArcToolbox) for the selected, calculated

features — name the output as

outpoints_0.shp (i.e. the POLY_ID)
9. SWITCH SELECTION for both outpoints

and poly_centroid

10. Apply the NEAR tool again using the

exact same parameters

11.EXPORT DATA (COPY FEATIRES in
ArcToolbox) for the new selected features

Uze the same coordinate spstem ag
{+ this layer's source data

™ the data frame

~

Output shapefile or feature class:

|E:\Work8 pace,_ResearchhChiizh20080404\outpointz_0.shp

=]

Cancel

— name the output as outpoints_1.shp

# Merge

|
<

Input Datasets

< oukpoinks_0
<7 oukpaoinks_1

l& [ [ |+

Cubput Dakaset
| orkSpace!_ResearchiChrisG20080404 0utpoints_Merge,shp

.

L.

Cancel Environments... ‘ Show Help »» ‘

12.In ArcToolbox, open the Data
Management Tools >>> General >>>
MERGE tool
13. Specify the following parameters:
¢ Input Datasets: outpoints_0 and
outpoints_1
e Out[put Dataset:
outpoints_merge.shp
14.Click OK
The NEAR tool calculates the direction in as
the reverse angle offset from actual compass
directions. Apply the following formula to
convert to azimuth.
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23.Specify the NEAR_DIST/Maximum as the
summary statistic and
LabelMaxDist_merge.dbf as the output
table (alternatively, access the Summary
Statistics tool in ArcToolbox)

24.Click OK

Join the maximum distance back to the original

outpoints_merge table to identify the furthest

most points.

25.Access the ADD JOIN tool or right click the
outpoints_merge layer name in the table
of contents and click JOINS AND
RELATES >>> JOIN

26.Join the NEAR_DIST field of
outpoints_merge.shp to the
Maximum_NEAR_DIST field of
LabelMaxDist_merge.dbf

27.Click OK
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15.0PEN ATTRIBUTE TABLE for _
outpoints_merge.shp AddFietd
16.Click the OPTIONS button and ADD FIELD Mame:  [AZIMUTH
17. Specify the following: ee Do
® Name AZlMUTH Field Properties
e Type: Double Preciion 0
18.Click OK
Field Calculator
Fields: Tupe: Functions:
IE:E_ | . * Number i:jns[[ ]] [ oK | Cancel |
DATE_  shing  |Cos(]
TIME_ Expl )
LATITUDE " Date m‘[[]] . ) . .
LoNGITUDE Loa () 19.Right click the field heading
THET anl) [y AZIMUTH and choose FIELD
AT = CALCU!_ATOR
INSIDE v] BiBls 20.In the Field Calculator
AZIMUTH = [ Advanced expression box, type the
(630 - [NEAR_ANGLE] ) Mod 3600 Load.. f0”OW|ng
Save.. (630 - [INEAR_ANGLE]) Mod 360
- 21.Click OK
Now extract the locations that have the
maximum distance from the centroid.
- 22.Right click on the field heading
Data loaded. Cane LABEL and choose

SUMMARIZE

Summarize

Summarize creates a new table containing one record for each unique value
of the selected field, along with statistics summarizing any of the other fields.

1. Select a field to summarize:
|LABEL

[
2. Chooge one or more gummary statistics to be included in the

output table:
+ SEQ -~
= POLY_ID |
+ MEAR_FID
- MEAR_DIST
[ imirrn
M awirnum
[ wverage
1 Sum
[ Standard Desviation
[ Wariance

r

S RIEAR ARIe

b

3. Specify output table:
|e\_F|esearch\EhrisG\20080404\LabelMaxDist_merge.dbf =

-

o]

About Summarizing D ata | Cancel |

28.SELECT BY ATTRIBUTES where the joined outpoints_merge table
"LabelMaxDist_merge.Max_NEAR_D" IS NOT NULL
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29.Click APPLY

Select by Attributes

Join Data . .
Enter a WHERE clause to select records in the table window.
Join lets you append additional data tao this layer's attribute table zo you can, Methad - F 5 :
fior example, symbalize the layer's features using this data. e |Create & new selection ﬂ
- |
.. . "outpoints_Merge MEAR_ANGLE" ~
? P = =
‘what do you want to join to this layer? “outpoints._Merge AZIMUTH"
|J0in attributes from a table j "'Labelt axDist_merge. 00"

"'Labelt axDist_merge. LABEL"
"Labeltd axDist_merge.Cnt_LABEL" L
1. Choose the figld in this laper that the join will be bazed on: ""LabelMaxDist_merge.Max_NEAR_D™ hal

[NEAR_DIST = = | o | ke
> > = And

2. Choose the table to join to this laver, or load the table from disk: 3 ‘ P ar
LabelMaxDist_merge j E

4
[w Show the attribute tables of lapers in this list J_| M M
Iz Get Unique Yalues | Go To:

SELECT * FROM outpoints_tMerge_Labeltd axDist_merge WHERE:
"Labeltd axDist_merge. Max_MEAR_D" IS MOT MULL

3. Choose the field in the table to bage the join on:

Masimum_NEAR_DIST =l

Advanced...

Clear Werify | Help | Load... | Save... |

Apply | Cloze |

30.ADD FIELD (FURTHEST, Short Integer) to
About Joining D ata Ok | Cancel the table

31.Calculate selected features = 1

32.Click OK

33.REMOVE JOIN

34.Export to new shapefile or table; e.g. furthest_points — this output represents
the distances (NEAR_DIST) and directions (AZIMUTH) of the furthest most
locations along the outside paths!
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