UofA Biological Sciences — GIS 26 June 2002

Calculating the Area of Overlap Between Patches and
Multiple Buffer Rings

These instructions enable you to calculate how much
area of each patch associated with point location data
'\ (e.g. GPS, telemetry) is within multiple buffer rings
Patch calculated from points of known error. ArcGIS 8.1
software is used to perform the following steps to obtain
the required area calculations:
® : — - Add XY data to the map document
% ' " - Create buffers and join ID fields
o " ._-4@ . Union the patch and buffer ring layers
- Manipulate fields and calculate area
it Dissolve and summarize attributes
%@j R | The patches are zones surrounding point locations (NO
1 '/ error.dbf). The multiple buffer rings indicate zones
within specified distances from the center point of
known error (1200m err.dbf). By unioning the multiple
buffer rings with the patches, manipulating the fields, and obtaining the areas, you can
then perform statistical calculations on the tabular output to address the error.

Multiple Buffer Rinas

:<_@3

The example file names used here are (note: substitute your file names):

ORIGINAL DATA TABLES

NO error.dbf randomly generated set of coordinates with X,
Y, and PatchlID attribute fields (PatchID = BufferID)
1200m err.dbf error coordinates paired with the above with X,

Y, and BufferID attribute fields (BufferlD = Patch ID)

CREATED DATA LAYERS

Patch.shp a polygon shapefile resulting from the buffering of NO
error Events

BufferRing.shp a polygon shapefile resulting from the multiple
buffering of 1200m err Events

PatchID.shp same as Patch.shp but with the NO error table
attributes joined by location

BufferRingID.shp same as BufferRing.shp but with the 1200m err table
attributes joined by location

Intersection.shp A polygon shapefile resulting from the intersection of

BufferRingID.shp with PatchID.shp
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Setting up the map document

1. Choose START MENU - PROGRAMS - ARCGIS > ARCMAP
2. Start ArcMap with a new empty map but do not add any data yet
3. Save the map document (e.g. C:\Workspace\BufferArea.mxd)

Add XY data

Add the tables of points. +
1. Clickon ADD DATA
2. Navigate to the directory containing the dBase tables
3. Select the tables (NO error.dbf and 1200m err.dbf) and click ADD
Display the locations as events.
4. In the table of contents (under the SOURCE TAB),

right click on each table choose DISPLAY XY 39 Display <Y Data...
DATA...
5. Map the appropriate X and Y fields and click =
OK & lable :ng,aifinn?(and‘r' coadinaie daka can be added b the
man 2= a by
6. If your data has a projection then choose this 0 b
now by clicking on the Spatial Reference [ 7
EDIT button & ity the Fiekds for the ¥ and ¥ eoodinates:
7. Modify the symbology if desired 4 Fekd ' Fieid
Define the map and distance units if your data has ® 3 [ 3
no projection defined. T
2= s i
Lo Cononcinate Suetam = |
Lakeds | Arrclslion i Exlenl Recisgles | Frane | Size avd Posiion |
Gl | DawaFreme | Cowdeebefyster | Ihminaion | Gis
Hama [
D=scnplon
1
2 l i
Uris I~ Ghow Cistails
Mar Moo 1
Dioly: [ | w | e |

Hsfererce Soek 1: |0 .
s 7 8. Inthe table of contents, double click
- on the data frame (“Layers”)

LebelEnginz |E5AI Lebel Engme | .
9. Click on the GENERAL tab
10.Select the appropriate Map and
Distance units (e.g. Meters and
Meters)
[ ok | cams oot 11.Click OK
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Create patch and multiple ring buffers

For each layer of points, the process of buffering is the same. First you will buffer the
error patches:

1. Choose TOOLS - BUFFER WIZARD...

2. Select the layer: NO error Events and click NEXT

= 3. Click to create buffers AT A
R e SPECIFIED DISTANCE
¢ piagediaddney 177 2 W 4. Enter the distance (e.g. 0.75)
" @ ee and the buffer distance units
Basauljmamuumanamm - : (e-g. MeterS)
W Qe | - ©@ 5. Click NEXT
it vy E 6. Click NO for an output that is

not dissolved
7. Specify the name and

LE

- Butla detanca

| cmewisax e location to save the new
: layer (e.g.
C:\Workspace\Patch.shp)
e [Bn ] ewll] g Click FINISH
_ Now you will create the multiple
= .
buffer rings:
e e 9. Choose TOOLS > BUFFER

" Alaapeciiod ddanca 1175 5'

™ Baed o 3 didaros om an amibue

WIZARD...
10.Select the layer: 1200m err
Events and click NEXT
11.Click to create buffers AS
MULTIPLE BUFFER RINGS
12.Enter the number of rings
- ulfa datanca (e.g.5), the distance
| Chmeirbiae e ! between rings (e.g. 1), and
the distance units (e.qg.
T T Meters)
13.Click NEXT

M= of 1ings:
Distanzs betwen tirgs:

I

ietars

14.Click NO for an output that is not dissolved
15. Specify the name and location to save the new output * Ho Q@
layer (e.g. C:\Workspace\BufferRings.shp)
16.Click FINISH
17.IMPORTANT: Create a buffer identification layer by buffering 1200m err Events
AT A SPECIFIED DISTANCE using the greatest distance from the multiple buffer
ring input (e.g. 5 Meters)
18.Do NOT dissolve and save the output as C:\Workspace\RingID.shp
19.1In attribute table, ADD FIELD called [BufferID] and calculateitas[ FID] + 1
You may wish to check that the BufferID values in RingID.shp correspond to those in
1200m err Events.
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Join attributes by spatial location to assign IDs

To help you keep patch and buffer ring identification straight, you must assign unique
identification fields prior to unioning. The buffering process loses the original unique ID
fields, but spatial joining reestablishes the link... very important if neighboring buffer
rings overlap.
In the table of contents, right-click on Patch.shp

1.
2.

3.

Choose JOINS AND RELATES >

JOIN...

Select to “Join data from another layer
based on spatial location”

Select NO error Events as the layer to
join

Click on the second option so that each
polygon is given the attributes of the point
closest to its boundary

Specify the name and location to save the
new output layer (e.g.
C:\Workspace\PatchlD.shp)

Click OK

Repeat the above steps 1 through 7 for
joining the attributes of RingID.shp to
BufferRings.shp and save to a new
output layer (e.g.
C:\Workspace\BufferRingsID.shp)

The attributes from RinglD.shp are joined

because this layer consists of polygons; due to
the nature of the spatial join, using the original
points would cause misidentification in cases of overlap.

Union layers

1.

6.

T =

dor bz woa sppand sddions data bo e lege's slinbude lable w0 pou con,
lor example, spmbolize the laper's featuies using thiz data

bt o o et b i bo bk layer?

i]andatalmma-ulhwla_-,-mhamdmmdidincahnn j

bl joiing dela.. o |

1. Chooea thalape lajon (o s bewer. oo loed spelisd dabs liom dizk:

[HO e Bt = E

2 'ou @ajEning Puintz to Polpgons

i Each m@lnm wil b= mr':n & saammany of the numeic sinbuss
of the poinle thit Fal ineda i and & ok fisld shoming how
mary poirs Fal reds il

Hiowd o o szt thi @i bubees b b summan g ?
s B ety = E i e e
= 5um I e I Yo

% Earh peody goe will Bee giver: sl e sitibutes of Ih::po'ﬂ:ﬂ'd'&
choeszea! b il boundany. and @ distence hakd shosang bow closs
the poini & (in map unics]

Foes & ool Falling iresioee 5 pokaQ0e 2 baaiend ae Biing ¢ iodes
b e polponn, (18 & dislancs of O)

1 The iesult of the jon silbe saued inbo & resw layger
Specalp nulput shapefile o faalung oa e Rof 1he rew laye

[ ik B st Pt s

=

Al Union

- This operstion combines features
of an input [ayer with 1he
polygons from e oeatlay layer
1o produce an ouiput layer that
containg the atirbuias and full

Choose TOOLS >

GEOPROCESSING _

WIZARD 1. Bk e gl g Lo unon
Click on UNION and click oufais o

N EXT :.n:lb:l' d“l‘:ﬂll‘llu' 2474
Select BufferRingsID.shp 2 Sebect apchgneveroy by
as the input layer to union R
Select PatchID.shp as the Pl offeatuis: 500

polygon overlay layer

| 3 Specipthe oup thepel s or fesiues dass

_J exterd of both layers

o8

Specify the name and
location to save the new
output layer (e.g.
C:\Workspace\Union.shp)

| [ ek e e b _E‘J

Inpul Creday  Cutpol
M018 do0ed Uipkar.. |
cgae | Pk | Cwes |

Click FINISH
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Manipulate fields and calculate area

All polygons outside of the patches and any overlapping neighbors must be deleted.

1. Choose EDITOR - START EDITING

2. Select Union.shp as the target layer

3. Choose SELECTION - SELECT BY ATTRIBUTES

4. Enter the expression: " Pat chl D' <> "Bufferl| D"

5. Click DELETE %
The following steps use VBA to perform the area calculations to an AREA field that you
must add. (Note: If you have the XTools extension and are familiar with it then use it to
quickly calculate the areas for the Intersection.shp layer. Make sure that the default
properties are appropriately set.)

6. OPEN ATTRIBUTE TABLE for Union.shp

7. Click on the OPTIONS button

8. Choose ADD FIELD...

9. Specify AREA as the name, and FLOAT as the type; also enter the precision

and scale desired (e.g. 8 and 4)
10.Right-click on the AREA column heading

i Abbribubes of Infmzection o . =] S|
Bulfealizt | 0i0_12]) %1 | ; ARE 2 *
2141 EE i w2z 0 o 32| m 3 373 ] = Solfacedng
2141 e w2 0 om R mm 3 373 ] 7 SortDescerding
| | 05+ AE 0 w0 o 4| TH6 & 4 ] et
505 ATE[ 03T I 0 0 A TR & [ ]
1203 B =| 0 o @ 13 = Ell ] s
1203 0| i @ 0 nm @ 13 12 EX) 1] E Srativice .

Fresszad Unimsa a Cowann
Delie Fiebd

Recast 14] 4 | 0_k|m sm«-.'? Sepcted | Fieoods 0o ol 1352 Selecied | O =

11.Choose to CALCULATE VALUES...

12.In the Field Calculator dialog window, place a check beside ADVANCED
The following VBA script can be found in the ArcGIS Desktop Help file entitled “Making
field calculations” (under “How to make field calculations - Updating area for a
shapefile”):

13.Enter the following VBA code in the Pre- S
Logic VBA Script Code window: F.uﬁh:r:. : ::m:m m
Di m dbl Area as doubl e [ )
Dim pArea as | Area dsdes.. L B
Set pArea = [shape] o Log
dbl Area = pArea. area e il fet) -
14.Enter the following in the AREA = window:  PrelegicVaa G fade R fchanosd
dbl Ar ea O e ZhEpn
15.Click OK Pl et ==
To identify the patch and the buffer zone: L
16.ADD FIELD named [ID_Ring], of type Sp 4w |
TEXT, and width 6 [ires i
17.CALCULATE VALUES by entering:

[Patchl D] & " & [ToBuf Dist]
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Dissolve and summarize attributes

The [ID_Ring] field is used to dissolve Union.shp into a new output layer that also
summarizes the area for each patch according to the buffer ring it intersects.
Choose TOOLS - GEOPROCESSING WIZARD...
Click on DISSOLVE and click NEXT
Select Union as the input layer to dissolve
Select [ID_Ring] as the attribute on which to dissolve
Specify the output as C:\Workspace\Overlap_Area.shp
Click NEXT
Choose the following fields to be included in the output:
AREA — SUM (this will add up all the area in each zone)
PATCHID — AVERAGE (this essentially copies the [PatchID])
TOBUFDIST — AVERAGE (this copies the [ToBufDist] field)
Click FINISH
OPEN ATTRIBUTE TABLE for Overlap_Area.shp to view the attributes that
show you how much area of each multiple buffer ring coincides with each patch
S [=TES

NoeghkwhE

©®

o Attributes of overlap_aren

Fil Dizzobee Shape- [Il_Hing Sum AREA | Average ParchiD | Average TolluiDis | =|
[ | 233 | Folgiy 1.2 1 01935 1 z
50 | Pohgen i3 i 1353 1 3
201 FPokgor 1.4 1 (1755 1 4]
28 Fdygeen 10z 1 106 ] z
25 | Fiokygon 03 1 1736 [ E
1 Fiokgan 1001 1 1.5152 ] 1
1 iMoo, inn "1 1 1 =T il -1 .:J
Recond Lll!-_ﬁ_"lﬂl EIWF Splecied | Feconds [0 cul ol 1743 Selecied | Opiiore 1-!

10.Choose OPTIONS - EXPORT... if you wish to export the table for analysis in a
spreadsheet or statistical software package
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