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What is FRAGSTATS?

FRAGSTATS is a spatial pattern analysis program for caieg maps. The landscape
subject to analysis is user-defined and can represent artial spaenomenon.
FRAGSTATS simply quantifies the areal extent and spatialigortion of patches
within a landscape; it is incumbent upon the user to establish a sasisdfdr defining
and scaling the landscape (including the extent and grain ofatifisdape) and the
scheme upon which patches are classified and delineated. We ystrecminmend that
you read the FRAGSTATS Background document on landscape patteinsngatso
available at this web site). The output from FRAGSTATS is nmggi only if the
landscape mosaic is meaningful relative to the phenomenon under consideration.

Scale Considerations

FRAGSTATS does not limit the scale (extent or grain) of #ned$cape subject to
analysis. However, the distance- and area-based metrics compUiRBAGSTATS are
reported in meters and hectares, respectively. Thus, landscapesenfie extent and/or
resolution may result in rather cumbersome numbers and/or be sohjechting errors.
However, FRAGSTATS outputs data files in ASCII format that can be mategulging
any database management program to rescale metricscontert them to other units
(e.g., converting hectares to acres).

Computer Requirements

FRAGSTATS version 3 is a stand-alone program written in Microsoft ViSttalfor use

in the Windows operating environment. FRAGSTATS was developed and testihe
Windows NT and 2000 operating systems, although it should run under all Windows
operating systems. Note, FRAGSTATS is highly platform dependsritwas developed
in the Microscroft environment, so portability to other platforms is easily
accomplished. FRAGSTATS is a compute-intensive program; itsorpsahce is
dependent on both processor speed and computer memory (RAM). Ultintaeedility

to process an image is dependent on the availability of suffimientory, the speed of
processing that image is dependent on processor speed. Of pantitalés the memory
constraint. FRAGSTATS loads the input grid into memory and then cespait
requested calculations. Thus, you must have sufficient memoryddHeagrid and then
enough leftover for processing and other operating system needs. froideterhether
you have sufficient memory to load a particular grid, you canthus following formula:
#cells*4bytes. Thus, if you have a 256 rows by 256 columns grid, the memory
requirement to simply load the grid is 256 kb (256*256*4/1024 bytes/kb). Plus gou ne
sufficient memory to process the grid, and this requirement depentte arumber of
patches and classes. These memory requirement are not payticalastraining in a
standard analysis, unless you are working with huge images olde@ncomputer. The
solution to this problem if it arises—unfortunately—is to get a neshme with as much
memory as possible. The memory requirement, however, is very comgjran the
moving window analysis because FRAGSTATS requires enough memotlyefanput
grid plus one output grid, plus enough leftover for other processing needs/stath
needs. If the moving window analysis is selected, FRAGSTATSkehiecsee if it can
allocate enough memory for three grids (i.e., 1 input grid + 1 outpadit+genough
leftover to insure performance). In the above example, you would nesasa768 kb of



memory to conduct a moving window analysis. Not too terribly constraifongnost
computers when analyzing relatively small landscapes. Howevensider a
10,000x10,000 input grid; to conduct a moving window analysis you would needtat leas
1.14 Gb of RAM.

Data Formats

FRAGSTATS accepts raster images in a variety of formattding ArcGrid, ASCII,
BINARY, ERDAS, and IDRISI image files. FRAGSTATS does notept Arc/Info
vector coverages like the earlier version 2. All input data fterhave the following
common requirements:

e All input grids should baigned integer grids containing alhon-zero class values
(i.e., each cell should be assigned an integer value corresponding ttass
membership or patch type). Note, FRAGSTATS assumes that tleage ‘signed’
integer grids; inputting an ‘unsigned’ integer grid may cause enadl In addition,
note that assigning the zero value to a class is allowable, bwacse problems in
the moving window analysis if it is not specified as the backgrodiads.
Specifically, if zero is specified as the background class, FRAGSTT reclassify
all zero cell values to a new class value equal to 1 plus ripestaclass value in the
input landscape. This procedure is necessary because a zero backimesndlue
will cause problems in the moving window analysis because a backbra@lue of
zero in the output grid cannot be distinguished from a computed mdtrec afazero.
In addition, a zero class value will cause problems when the |p®lscmtains a
border because zero cannot be negative, yet all cells in the lmoudeibe negative
integers). Thus, all zero cells are assumed to be interiorifsele the landscape of
interest). If a moving window analysis is selected and the inpditcgntains zeros
and zero is NOT specified as the background class, then execulidre gtopped
and an error message reported to the log file. For thesengeasis best to avoid the
use of zero class values altogether.

* All input grids should consist afjuare cells with cell size specified imeters. For
certain input formats (ASCIlI and BINARY), this is not an issueabse cells are
assumed to be square and you are required to enter the cdihsmeters) in the
graphical user interface. However, FRAGSTATS assumes thaotladlr image
formats (ArcGrid, ERDAS, and IDRISI) include header informatiorn tedines cell
size. Consequently these images must have a metric projectign €M) to ensure
that cell size is given in metric units.

There are some additional special considerations for each input data forroltves f

(1) Arc Grid created with Arc/Info. Note, to use Arc Grids you must haveViaw
Spatial Analyst or ArcGIS installed on your computer and FRAGST Aifust have
access to a certain .dll file found either in the ArcView Bin32dory (for ArcView
Spatial Analyst users) or the ArcGIS Bin directory (for @IS users). Specifically, a
path to the corresponding dll library file should be specified in the@nwiental settings



under NT or Windows 2000 operating systems, or a path statemdudedcin the
autoexec.bat file, e.g., under Windows 98, as follows:

Windows NT. You can add the necessary Path variable or edit the existing one via the
Control panel - System Properties - Environment tab. Add a new &apalgdit the
existing Path variable in the system variables, not the usablesi(this will require
administrative privileges). Add the full path to the appropriate ildl ff you are
using ArcView Spatial Analyst, the required file is the aghigridll file and it is
typically installed in the following path: \esri\av_gis30\arcwew32. If you are
using ArcGIS, the required file is the aigridio.dll file andsitypically installed in the
following path: \esri\arcinfo\arcexe81\bin. Note, your softwaresie@ number and
path may be different so be sure to locate the .dll file on your cemant enter the
correct path. If you are using both Spatial Analyst and ArcGIS, ybaencan enter
either or both paths to the Path system variable.

Windows 2000/XPYou can add the necessary Path variable or edit the existing one
via the Control panel - System Properties - Advanced tab - Envirdriviagiables
button. Add a new variable or edit the existing Path variable in gterayvariables,

not the user variables (this will require administrative privagThen, following the
instructions above for Windows NT.

Windows 95/98 You must add the necessary Path statement to the autoexee.bat fil
First, search your computer for the autoexec.bat file and opemgf asy text editor.
Then, either add a Path statement or edit the existing one. Addlitipath to the
appropriate .dll file. If you are using ArcView Spatial Anajytbe required file is the
avgridio.dll file and it is typically installed in the following tba
\esri\av_gis30\arcview\bin32. If you are using ArcGIS, the requirked is the
aigridio.dll file and it is typically installed in the followingpath:
\esri\arcinfo\arcexe81\bin. Thus, the path statement should look somdike:
PATH c:\esri\av_gis30\arcview\bin32. Note, your software versionbeurand path
may be different so be sure to locate the .dll file on your compuné enter the
correct path. If you are using both Spatial Analyst and ArcGIS, ybancan enter
either or both paths to the Path system variable. If you are atlténgath to an
existing path, simple use a semicolon to separate the unique pathe mPath
statement. After saving the file you will need to reboot yourhim&cfor the change
to take effect.

(2) ASCII file, no header. Each record should contain 1 image row. Cell values should be
separated by a comma or a space(s). Note, it will be nege¢sssrip (delete) the header
information from the image file if it exists, but be sure to kéefor later reference
regarding background cell value, # rows, and # columns.

(3) 32-bit binary file, no header; no other limitations.

(4) 16-bit binary file, no header. Patch ID output file, if selected, will be outpsigned
32-bit integer format to accommodate a greater number of patches. In addition, éecaus



moving window analysis requires floating points, if moving window asialis selected,
the output grids produced will I32-bit floating point grids.

(5) 8-bit binary file, no header. Patch ID output file, if selected, will be outptgned

32-bit integer format to accommodate a greater number of patches. In addition, éecaus
moving window analysis requires floating points, if moving window asialis selected,

the output grids produced will I32-bit floating point grids.

(5) ERDAS image files (.gis, .lan, and .img). FRAGSTATS accepts imges both
ERDAS 7 (.gis and .lan) and ERDAS 8 (.gis, .lan, and .img), but thieatioms are
somewhat different, as follows:

ERDAS 8 Files-sFRAGSTATS accepts .gis, .lan, and .img files used by current
versions of ERDAS IMAGINE, includingigned 8-, 16-, and 32-bit integer grids.
While .gis and .lan file formats are supported, their limitatiomske them less
practical than .img (see discussion of ERDAS 7 files below)e Ghould be taken
when preparing the data to be used with FRAGSTATS, especially whaorting
data from other formats (for instance from Arc Grid). Be soresdt the import
options to signed integer’. Regardless of the input integer format (8-, 16-, or 32-bit),
the patch ID output file created by FRAGSTATS will bagned 32-bit integer, and

if moving window analysis is selected, all output grids will32ebit floating point.
Multi-layered files are not rejected, but only layer one is msee and the outputs
are all single layered. As noted above, cells must be square ctatgelar, and the
measurement unit should be meters. If the measurement unit is not specifietisthen i
assumed to be meters. The cell size and measurement unitcgpecifican be
changed within ERDAS Imagine using the Imagelnfo tool -> Chavigp Model
from the Edit menu. The projection information existing in the irfpetis passed
unchanged to the output files. FRAGSTATS does not use this information internally.

ERDAS 7 files-- FRAGSTATS accepts .gis and .lan files used by ERDAS 7hwhi
are limited tounsigned 8- or 16-bit integer grids. FRAGSTATS will accept bo@bit
and 16-hit integer files and it will reject multi-layered files. While .gisié .lan file
formats are supported, their limitations make them less pahdi@an .img. In
particular, ERDAS 7.x files are limited tonsigned integers (i.e., only positive
integers), therefore landscape borders (which require negadas® \@lues) cannot be
represented. Another consequence of this particular limitatidraisFRAGSTATS-
generated patch ID files will not fill the non-landscape dglés, no data cells) with
the usual value (minus the background class value), but with zero vales.
restriction to 8- or 16-bit integers imposes some limitations whasimg the
FRAGSTATS on large grids. Specifically, unsigned 16-bit integarsonly take on
values up to 65,534. Thus, class ID values are limited to integdrs \this range
(note, this should not be a problem, since it is unlikely that anyone Wwau&lmore
than 65,534 patch types). Similarly, patch ID values in the patcbukput grid
optionally produced by FRAGSTATS are limited to the same raeffectively
limiting the number of patches in this output grid to 65,534. If the gmtkats more
than this number of patches, FRAGSTATS will not be able to output a uligio




each patch and the user will have to somehow distinguish among patithdbe
same ID. Finally, because the moving window analysis req8idst output files (in
order to output floating point values), moving window analysis is not supparth
ERDAS 7 files.

(6) IDRISI image files (.rdc). IDRISI currently suppodigned 8- or 16-hit integers and
32-bit floating point grids. This imposes some limitations when using the FRAGSTATS
on large grids. Specifically, signed 16-bit integers can only takealues between -
32,768 and 32,767. Thus, class ID values are limited to integers withiranigis (note,
this should not be a problem, since it is unlikely that anyone would imawve than
32,767 patch types). Similarly, patch ID values in the patch ID outpaditogtionally
produced by FRAGSTATS are limited to the same range, efféctingting the number
of patches in this output grid to 37,767. If the grid contains more than thisenuwh
patches, FRAGSTATS will not be able to output a unique ID for each jpaid the user
will have to somehow distinguish among patches with the same Iunately, IDRISI
supports 32-bit floating point grids, which are produced in a moving window analysis.

Raster Considerations

It is important to realize that the depiction of edges in rastages is fundamentally

constrained by the lattice grid structure. Consequently, rasigges portray lines in

stair-step fashion. The result is an upward bias in the measurefiegige length; that is,

the measured edge length is always more than the trueesdgk.| The magnitude of this
bias depends on the grain or resolution of the image (i.e., coll aimkthe consequences
of this bias with regards to the use and interpretation of edgedbmetrics must be
weighed relative to the phenomenon under investigation.

Vector to Raster Conversion

In some investigations, it may be necessary to convert a vemterage into a raster
image in order to run FRAGSTATS. It is critical that greate be taken during the
rasterization process and that the resulting raster imageareéulty scrutinized for

accurate representation of the original image. During the izien process, it is
possible for disjunct patches to join and vice versa. This problem caguniteesevere

(e.g., resulting in numerous 1-cell patches) if the cell sizeechfs the rasterization is
too large relative to the minimum patch dimension in the vector imMaggeneral, a cell

size less than %2 the narrowest dimension of the smallest pagchesessary to avoid
these problems.

Levels of Metrics

FRAGSTATS computes 3 groups of metrics. For a given landscape anosai
FRAGSTATS computes several metrics for: (1) each patch imtsaic; (2) each patch
type (class) in the mosaic; and (3) the landscape mosaiavasle. These metrics are
described in detail in the FRAGSTATS Metrics documentation. alidition,
FRAGSTATS computes the adjacency matrix (i.e., tally of the number cddjaltencies
between each pairwise combination of patch types, including likeeadj@s between
cells of the same class), which is used in the computation ofaseless- and landscape-
level metrics.



Output Files

Depending on which metrics are selected by the user, FRAGSTAdates 4 output files

corresponding to the three levels of metrics and the adjacendy.ni&e user supplies a

"basename" for the output files and FRAGSTATS appends the extensatols, .class,

Jdand and .adj to the basename. All files createdcamema-delimited ASCII files and

viewable. These files are formatted to facilitate input ijceadsheets and database

management programs:

* "basename".patch file—Contains the patch metrics; the file contains 1 record (row)
for each patch in the landscape; columns represent the selectedrmtics. If a
batch file is analyzed, the file contains 1 record for each pataach landscape
specified in the batch file. The first record is a column headasisting of the
acronyms for all the metrics that follow. For a single laads¢ the patch output file
would be structured as follows:

LID, PID, TYPE, AREA, PERIM, GYRATE, CORE
D:\testgrid, 9, forest, 1.0000, 400.0000, 38.1195, 0.1600
D:\testgrid, 0, shrub, 4.0000, 800.0000, 76.4478, 1.9600
Etc.

» "basename".class file—Contains the class metrics; the file contains 1 record (row)
for each class in the landscape; columns represent the sellgsdmetrics. If a
batch file is analyzed, the file contains 1 record for each dtagmch landscape
specified in the batch file. The first record is a column headasisting of the
acronyms for all the metrics that follow. For a single lanpscéhe class output file
would be structured as follows:

LID, TYPE, CA, PLAND, NP, PD, LPI
D:\testgrid, forest, 8.0000, 22.5000, 4, 5.0000, 15.000
D:\testgrid,  shrub, 21.0000, 26.2500, 3, 3.7500, 12.500
Etc.

» "basename".land file.—Contains the landscape metrics; the file contains 1 record
(row) for the landscape; columns represent the selected landee#es. If a batch
file is analyzed, the file contains 1 record for each landssppeified in the batch
file. The first record is a column header consisting of thergans for all the metrics
that follow. For a single landscape, the landscape output file woultidetured as
follows:

LID, TA, NP, PD, LPI, TE, ED
D:\testgrid,  80.0000, 12, 15.0000, 15.0000, 7800.0000, 97.500

* “pbasename”.ad] file.—Contains the class adjacency matrix; the file contains plesim
header in addition to 1 record (row) for each class in the landscape, and is given in the
form of a 2-way matrix. Specifically, first record contairg tinput file name,
including the full path. The second record and first column contaioldéiss IDs (i.e.,
the grid integer values associated with each class), andetners of the matrix are
the tallies of cell adjacencies for each pairwise combinatictiaskes. For a single
landscape, the adjacency output file would be structured as follows:

D:\testgrid
Class ID /1D, 2, 3, 4, 5, Background
2, 6840, 130, 120, 10, 0



3, 120, 7960, 160, 40, 10
4, 100, 140, 9880, 40, 20
5, 10, 40, 30, 3080, 16

Note, the adjacency tallies are generated frontdble-count method in which each
cell side is counted twice—at least for all positively-valued nckdraund cells—and
only the4 orthogonal neighbors are considered. In addition, the matrix may not be
symmetrical if a landscape border is present because landsocapéary edges are
only counted once. For example, a cell of class 3 (inside the lanjischpeent to a
cell of class -5 (in the landscape border) results in an adpclemcclass 3;
specifically, a 3 (row) -5 (column) adjacency. It does not resaudtni adjacency for
class 5 (row), because the border cells themselves are noatedalFor this reason,
the adjacency matrix must be read as follows: each row repsetdee adjacency
tallies for cells of that class, and the sum of adjacencressall columns represents
the total number of adjacencies for that class. Thesetotals should equal the
number of positively-valued cells (i.e., inside the landscape) of tiresponding
class times 4 (i.e., 4 surfaces for each cell). Theseatalstare used in several of the
contagion metrics. Note that the adjacency matrix includes a ndiomnmbackground
adjacencies, which represent cell surfaces of the correspondisg atljacent to
designated background. If there is no specified background in the inputdpadsw
a landscape border is not present, then the background adjacen@esntfive cell
surfaces along the landscape boundary—which are treated lkgrduend in the
absence of a border. If a border is provides and no background is speadiethe
background adjacencies with equal zero because every cell sumnf@oding those
along the landscape boundary, will be adjacent to a real non-backgriagsd If a
batch file is analyzed, the adjacency matrices correspondinqadio kandscape
specified in the batch file are appended to the same file.

Backgrounds, Borders, and Boundaries

FRAGSTATS accepts images in several forms, depending on whie¢hienage contains
background, and whether the landscape containdader outside the landscape
boundary (Fig. 1). The distinction among background, border, and boundary and how
they affect the landscape analysis and the calculations of vaneugs is a source of
great confusion. Care should be taken to fully understand these tibsisnicefore trying

to run FRAGSTATS. We strongly suggest that you read through thisrséwice, once

to familiarize yourself with the terminology and a second titneunderstand the
implications.
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Figure 1. Alternative image formats with regards to backgrouiver{ca class value of
99 here) and border. The thick solid line represents the landscape tyoupPalsitive

values are ‘inside’ the landscape of interest and contribute tocdhguted total
landscape area; negative values are ‘outside’ the landscape refstindmd are only
utilized to determine edge types for patches along the landscape boundary.

Every image will include dandscape boundarythat defines the perimeter of the
landscape and surrounds the patch mosaic of interest. The boundary is simply lale invisi
line around the patch mosaic of interest. It is not given explicitthe image; rather, it is
defined by an imaginary line around the outermost cells of positialed cells. The



landscape boundary distinguishes between ¢efisle the landscape of interest from
thoseoutside, and thus ultimately determines the total landscape area. Alivebsi
valued cells are assumed toibgde the landscape of interest and are thus included in the
total area of the landscape, regardless of whether theyamsfiedld as background (see
below) or not. This is important, because many metrics include l&rtdscape area in
their calculation. Note, in most cases the landscape boundary witluedra single
contiguous region of positively valued cells. However, it is posdiblbave disjunct
regions of positively valued cells. In this case, the landscape bguisdaot a single
continuous line around the landscape of interest, but rather separatertasuadaund
each disjunct region of interest. The important point is that pdgitkaued cells are
inside the landscape of interest, while negatively valued ceksoatside, and the
landscape boundary is the imaginary line(s) that sepamate from outside. Hence, if
the input image contains all positively valued cells, then theeegtid is assumed to be
in the landscape of interest and the landscape boundary representagararynline
around the entire grid. If the input image contains negatively valued cetighibese cells
are assumed to beutside the landscape of interest and thugside the landscape
boundary. In this case, the edge between positively and negataledd cells represents
the landscape boundary. The landscape boundary is important in the ealo$eac
landscape border (see below) because FRAGSTATS needs to knowo hosatt the
edges along the boundary in all edge calculations. In the absencémfier, the
landscape boundary will be treated according to user specificationse(seg.b

An image may includeackground (also referred to as ‘mask’)--an undefined area either
‘interior’ or ‘exterior’ to the landscape of interest. Note thackground can exist as
‘holes’ in the landscape and/or can partially or completely surroumdatitdscape of
interest. The background value can be any integer value. Positiaklgdvcells of
background are assumed to be ‘inside’ the landscape of intereativeggvalued cells
of background are assumed to be ‘outside’ the landscape of intenestdigtinction is
important, as noted above, because positively valued background (intetkgrdaand)
will be included in the total landscape area, and thus affanymetrics, even though it
will not be treated as a patch per se (see below). Furthahevigraphical user interface
(see below), any class or combination of classes can be trg@a&tedeclassified) as
background for a particular analysis. There are severalatrissues regarding how
background is handled by FRAGSTATS:

1. Interior background (i.e., positively valued background) is includ#ukinotal
landscape area and thus effects metrics that include totidape area in their
calculations. However, and this is quite tricky, interior backgrdand essence
excluded from the total landscape area in a number of classraistd@e metrics
that involve summarizing patch or class metrics. For examplan ipa&tch area is
based on the average size of patches at the class or landscap# Ietaxior
background is present, mean patch size as computed by FRAGSTAT®twi
equal the total landscape area divided by the number of patches, hibeatodal
landscape area includes background area not accounted for in amy patc
Similarly, the area-weighted mean of any patch metric glistribution statistics
at the class and landscape level; see FRAGSTATS Metricanamtation)
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weights each patch by its proportional area representation. tHerproportional
area of each patch is not based on the total landscape areahbuthatsum of
all patch areas, which is equivalent to the total landscape aress nimterior
background. Similarly, a number of landscape metrics are compuged the
proportion of the landscape in each class (e.g., Shannon’'s and Simpson’s
diversity). Here, proportional area of each class is not based éoratodacape
area because the proportions must sum to 1 across all clissesd, the
proportions are based on the sum of all class areas, which is equtweatiee total
landscape area minus interior background. Given the subtle differenbesv
interior background affects various metrics, it behooves you toutigredad the
FRAGSTATS Metrics documentation pertaining to each metric you ehoos
assuming of course that interior background is an issue.

2. Exterior background (i.e., negatively valued background) essengialhyoheffect
on the analysis or on the computation of any metrics. Exterior backgreund
assumed to be ‘outside’ the landscape of interest. Thus, the exterteabr
background in the input landscape has no effect.

3. Background (both interior and exterior) cells adjacent to non-backgrtasses
represent edges that must be accounted for in all edge-relatedsmEhe user
specifies how background edge segments should be handled in all iedegg-re
calculations (see below).

An image also may include kEndscape border a strip of land surrounding the
landscape of interest (i.e., outside the landscape boundary) within péiiches have
been delineated and classified. Patches in the border must foetisetnegative of the
appropriate patch type code. For example, if a border patch ishatgpe of code 34,
then its cell value must be -34. The border can be any widthr{gss it is at least 1 cell
wide) and provides information on patch type adjacency for patchdseoedge of the
landscape (i.e., along the landscape boundary). Essentially, patthesorder provide
information on patch type adjacency for patches in the landscapter@st located along
the landscape boundary; all other attributes of the patches in the laoedégnored
because they amutside the landscape of interest. Thus, the border affects only metrics
where patch type adjacency is considered: core area, edgestontmatagion and
interspersion metrics.

Under most circumstances, it is probably not valid to assume tredgas function the
same. Indeed, there is good evidence that edges vary in theits affececological
processes and organisms depending on the nature of the edgeype.gof adjacent
patches, degree of structural contrast, orientation, etc.). Accbrdihg user can specify
a file containingedge contrast weightgdescribed in more detail in the Contrast Metrics
section of the FRAGSTATS Metrics documentation) for each combimafi patch types
(classes), including adjacencies involving background if it exssiefly, these weights
represent the magnitude of edge contrast between adjacent ygsshahd must range
between 0 (no contrast) and 1 (maximum contrast). Edge contrasttsvaig used to
compute several edge-based metrics. If this weight fileois provided, these edge
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contrast metrics are simply not computed. Generally, if a lapésiorder is designated,
a weight file will be specified as well, because one of thecjpal reasons for specifying
a border is when information on edge contrast is deemed importartiottier is present,
the edge contrast associated with all landscape boundary edgentsegmeade explicit
due to knowledge of the abutting patch types. If a border is absent, then all edgatseg
along the landscape boundary are treated the same as backgroapdcified in the
user-provided edge contrast weight file. Note, however, that dseipce of a landscape
border will have no affect on the edge contrast metrics if arastniveight file is not
specified--because these metrics will not be computed.

Similarly, the user can specify a file containimdge depthgdescribed in more detail in
the Core Area Metrics section of the FRAGSTATS Metrics dasuation) for each
combination of patch types (classes), including adjacencies involvcigydoauind if it
exists. Briefly, edge depths represent the distance at wHigd effects penetrate into a
patch and must be given in distance units (meters); edge depths aay hembep O.
However, when implementing edge depths for the purpose of determmiagareas,
FRAGSTATS is constrained by minimum resolution establisheddgéh size. Thus, in
effect, edge depths will be rounded to the nearest distance imemi® of the cell size.
For example, if the cell size is 30 m, and you specify a 100ga edpth, the edge mask
used to mask cells along the edge of a patch (i.e., eliminateftbenthe “core” of the
patch) will be 3 cells wide (90 m), because it is not possibleg@umsask that is 3.3 cells
wide. Similarly, a specified edge depth of 50 m will in effectdended up to 2 cells (60
m). Therefore, it is generally advisable to specify edge deptinei@ments equal to the
cell size. Edge depths are used to compute several core ardarbetses. If this edge
depth file is not provided, these core area metrics are simply not computecllygia
landscape border is designated, an edge depth file will be spdeadiwell, because one
of the principal reasons for specifying a border is when infoomain edge effects is
deemed important. If a border is present, the edge depths astodidieall landscape
boundary edge segments is made explicit due to knowledge of the abuttimgypas. If

a border is absent, then all edge segments along the landscaparparedireated the
same as background, as specified in the user-provided edge dephiofde however,
that the presence of a landscape border will have no affebiearote area metrics if an
edge depth file is not specified—because these metrics will not be computed.

A landscape border is also useful for determinpagch type adjacency for the
contagion and interspersion indices. These metrics (described in dataié in the
Contagion and Interspersion Metrics section of the FRAGSTATS iddetr
documentation) require information on cell adjacency; that is, theiraputass values
for the side of every cell. The proportional distribution of cell aghaes is used to
compute a variety of landscape texture metrics. Although a lapedmorder is not often
designated for the primary purpose of computing these texture spedriborder will
inform the calculation of these metrics. If a border is preseatatljacencies associated
with all landscape boundary edge segments is made explicit ckrowdedge of the
abutting patch types. If a border is absent, then all edge segnmmgstlze landscape
boundary are treated the same as background and the correspondaujacelhcies are
ignored in the calculation of these metrics.
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Metrics based on edge length (e.g., total edge or edge deasst\gffected by these
considerations as well. If a landscape border is present, thensedgeents along the
boundary are evaluated to determine which segments represenettigeeand which do
not. For example, an edge segment between cells with clags5/éinside the landscape
of interest) and cells with class value -5 (outside the landschpserest; i.e., in the
border) does not representrae edge; in this case, the landscape boundary artificially
bisects an otherwise contiguous patch and the edge is not countedcaldulations of
total edge length. Conversely, an edge segment between clads3 @presents taue
edge and is counted. If a landscape border is absent, then a user-gpe@fertion of
the landscape boundary is treated as true edge and the renmigdered. For example,
if the user specifies that 50% of the landscape boundary shouldabedteetrue edge,
then 50% of the landscape boundary will be incorporated into the edge lesigitsm
Regardless of whether a landscape border is present or not, ikgrdaaw class is
specified, then a user-specified proportion of edge bordering lmacidyris treated as
true edge and the remainder is ignored.

We recommend including a landscape border, especially if edgeasiprdore area, or
patch type adjacency is deemed important. In most cases, sone@poftthe landscape
boundary will constitute ‘true’ edge (i.e., an edge with a contvagjht > 0) and others
will not, and it will be difficult to estimate the proportion of tldscape boundary
representing true edge. Moreover, it will be difficult to estenthe average edge contrast
weight or edge depth for the entire landscape boundary. Thus, thememshow to
treat the landscape boundary will be somewhat subjective and magcootately
represent the landscape. In the absence of a landscape bordéectiseohthe decision
regarding how to treat the landscape boundary on the landscapesmeliridepend on
landscape extent and heterogeneity. Larger and more heterogeneocagdasdall have
a greater internal edge-to-boundary ratio and therefore the bouwndarigave less
influence on the landscape metrics. Of course, only those metsed ba edge lengths
and types are affected by the presence of a landscape boddgreadecision on how to
treat the landscape boundary. When edge-based metrics are of aartqudrtance to
the investigation and the landscapes are small in extent andealgldtomogeneous, the
inclusion of a landscape border and the decision regarding the landscap@ty should
be considered carefully.

So, let’'s try to put all of this together. There are five typésmetrics affected by
landscape boundary, background, and border designations: (1) total landseaf@)are
edge length metrics, (3) core area metrics, (4) contrastricgletand (5)
contagion/interspersion metrics. Let's consider several scenarasdving various
combinations of background and border, and how each of these typegio$ mét be
treated under each scenario.

» Scenario XInput landscape contains all positively valued cells of non-background
classes (Fig. 1a). In this case, the entire grid is asstmnbd in the landscape of
interest and every cell belongs to a non-background class. Thedaedsoundary
surrounds the entire grid and there is no border or background present.
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Total landscape area.—All cells are included in the total landscape area
calculation.

Edge length metrics.—User must specify the proportion of the landscape boundary
to include as edge. All other edges are explicit.

Core area metrics.—The landscape boundary is treated like background; the user
must specify the edge depth for cells abutting background in thedegtje file,

and this depth is applied to the landscape boundary. All other edgespic;

their edge depths are specified in the edge depth file.

Contrast metrics.—The landscape boundary is treated like background; the user
must specify the edge contrast for cells abutting backgroutitkiedge contrast
weight file, and this weight is applied to the landscape boundarytiddir edges

are explicit; their edge contrast weights are specifiethenetige contrast weight
file.

Contagion/interspersion metrics—The landscape boundary is treated like
background and is simply ignored since there is no informatiaitede on patch
type adjacency.

Scenario 2Input landscape contains all positively valued cells, but includes a

background class (Fig. 1b). In this case, the entire grid is adstombe in the
landscape of interest , but some cells belong to a background Elass. the
background isnterior because it is positively valued and thosde the landscape of
interest. The landscape boundary surrounds the entire grid and therebdsdeo
present.

Total landscape area.—All cells are included in the total landscape area
calculation.

Edge length metrics.—User must specify the proportion of the landscape boundary
and background edges to include as edge. All other edges are explicit.

Core area metrics—The landscape boundary is treated like background; the user
must specify the edge depth for cells abutting background in thedeggfe file,

and this depth is applied to both the landscape boundary and background edges.
All other edges are explicit; their edge depths are specified in the edgeilbepth f

Contrast metrics.—The landscape boundary is treated like background; the user
must specify the edge contrast for cells abutting backgroutitkiedge contrast
weight file, and this weight is applied to both the landscape bouratzy
background edges. All other edges are explicit; their edge sbneghts are
specified in the edge contrast weight file.
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Contagion/interspersion metrics.—The landscape boundary and background are
treated similarly; both are simply ignored when evaluating adges since there
is no information available on patch type adjacency in either case.

Scenario 3-Input landscape contains a mixture of positively valued cells and

negatively valued background cells (Fig. 1c). Note, it doesn’'t mattether the
negatively valued background cells are located entirely on th@heeyi of the
positively valued cells (i.e., outside the landscape of interedfcated as holes in
the interior of the landscape, or a combination of the two. In alsc#se positively
valued cells are is assumed to imside the landscape of interest , whereas the
negatively valued background cells are assumed toubede the landscape of
interest and thus outside the landscape boundary. Here, the backgrouticeig e
exterior because it is all negatively valued and tbutside the landscape of interest.
The landscape boundary separates contiguous regions of positively veligefiom
the negatively valued cells and there is no border present. Aitelgathe exterior
background could be considered border, but the use of border is genesallyed
for situations involving negatively valued non-background cells.

Total landscape area.—All positively valued cells are included in the total
landscape area calculation; negatively valued cells (herdjaakground) are
ignored.

Edge length metrics.—User must specify the proportion of the landscape boundary
and background edges (in this case, they are the same) to iasluatige. All
other edges are explicit.

Core area metrics.—The landscape boundary is treated like background; in this
case, the entire landscape boundary is in fact also background. Thenuste
specify the edge depth for cells abutting background in the edge deptintl

this depth is applied to the background edges (in this case, dledartdscape
boundary). All other edges are explicit; their edge depths ardisden the edge
depth file.

Contrast metrics—The landscape boundary is treated like background; in this
case, the entire landscape boundary is in fact also background. Theuste
specify the edge contrast for cells abutting background in thecedgast weight

file, and this weight is applied to the background edges (in #ss,@ll on the
landscape boundary). All other edges are explicit; their edge coweaghts are
specified in the edge contrast weight file.

Contagion/interspersion metrics—The landscape boundary and background (in
this case, they are the same) are treated similarly;ateegimply ignored when
evaluating adjacencies since there is no information available wh pgpe
adjacency.
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» Scenario 4Input landscape contains a mixture of positively valued cellsydmg
some positively valued background cells, and negatively valued backgreilsad c
(Fig. 1d). Note, as in scenario 3, it doesn’t matter whether theivelgavalued
background cells are located entirely on the periphery of the y@gitralued cells
(i.e., outside the landscape of interest) or located as holes imtdve®r of the
landscape, or a combination of the two. In all cases, the positivelgdsaklls are is
assumed to benside the landscape of interest , whereas the negatively valued
background cells are assumed toobtside the landscape of interest and thus outside
the landscape boundary. Here, the background is a combinatianteabr and
exterior background. The landscape boundary separates contiguous regions of
positively valued cells from the negatively valued cells ancetlseeno border present.

As noted in scenario 3, the exterior background could be considered bordie but
use of border is generally reserved for situations involving negatixgdlied non-
background cells.

Total landscape area.—All positively valued cells, including the ‘interior
background, are included in the total landscape area calculationtiveBga
valued cells (here, all background) are ignored.

Edge length metrics.—User must specify the proportion of the landscape boundary
(in this case, all background) and interior background edges to inciuedge.
All other edges are explicit.

Core area metrics—The landscape boundary is treated like background; in this
case, the entire landscape boundary is in fact also background. Theuste
specify the edge depth for cells abutting background in the edge deptént

this depth is applied to all background edges (in this case, both omtisedpe
boundary and interior). All other edges are explicit; their edgethdeare
specified in the edge depth file.

Contrast metrics.—The landscape boundary is treated like background; in this
case, the entire landscape boundary is in fact also background. Thenuste
specify the edge contrast for cells abutting background in theceagast weight

file, and this weight is applied to all background edges (in tgs,daoth on the
landscape boundary and interior). All other edges are explicit;atige contrast
weights are specified in the edge contrast weight file.

Contagion/interspersion metrics—The landscape boundary (in this case, all
background) and interior background are treated similarly; both iawplys
ignored when evaluating adjacencies since there is no informatlalde on
patch type adjacency in either case.

» Scenario 5Input landscape contains a mixture of positively valued non-background
cells and negatively valued non-background cells (i.e., a true boidefd €. In this
case, the positively valued cells are is assumed toslzle the landscape of interest ,
whereas the negatively valued cells are assumed toutsele the landscape of
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interest and thus outside the landscape boundary. The landscape boundatgsepa
contiguous regions of positively valued cells from the negativelyedhicells; no
background exists; and there is a true border present. This is peheajkeal
scenario because every cell is classified into a real class (i.ebackground) and a
border is included to inform all edge, core, and adjacency calculations.

Total landscape area.—All positively valued cells are included in the total
landscape area calculation; negatively valued cells are ignored.

Edge length metrics—Because a border is present and there is no background, all
edges are explicit; that is, the image provides explicit infaomaon whether
every edge segment along the boundarytiseedge or not. In this case, the user
does not need to specify the proportion of the landscape boundary to include as
edge. In fact, any user specification in this regard via theintaface will be
disregarded.

Core area metrics.—Because a border is present and there is no background, all
edges are explicit; that is, the image provides explicit infaomain the abutting
patch types along the boundary. In this case, all edge depthgeartesl in the
edge depth file.

Contrast metrics.—Because a border is present and there is no background, all
edges are explicit; that is, the image provides explicit infaomain the abutting
patch types along the boundary. In this case, all edge contmghtsv are
specified in the edge contrast weight file.

Contagion/interspersion metrics—Because a border is present and there is no
background, all edges are explicit; that is, the image provigagiexnformation

on the abutting patch types along the boundary. In this case, all bolettgy
segments are included in the adjacency calculations.

Scenario 6-Input landscape contains a mixture of positively valued cellsjdimg

both background and non-background classes, and negatively valued cellspghcludi
both background and non-background classes (Fig. 1f). This is the maggkxom
scenario involving a complicated mixture in interior and extdsarkground and a
border. In this case, all positively valued cells (including intdseekground) are is
assumed to bmside the landscape of interest, whereas the negatively valusdocel
assumed to beutside the landscape of interest and thus outside the landscape
boundary. The landscape boundary separates contiguous regions of posiivety
cells from the negatively valued cells. A true border is presentit includes some
background class. This is perhaps also an ideal scenario, likgiscgnaut contains

a realistic, sometimes unavoidable, situation in which some anestsba classified

as background, either because there is no information available from which ify class
them, or because it is deemed desirable ecologically tothress areas as undefined
background.
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Total landscape area.—All positively valued cells, including the interior
background, are included in the total landscape area calculationtivegga
valued cells are ignored.

Edge length metrics.—Because a border is present but contains some background
and there is interior background, only a portion of edges are exiaitis, some
edges abut background (either interior or exterior) and it is noicgxphether

they representrue edge or not. In this case, the user must specify the proportion
of edges involving background to include as edge.

Core area metrics.—Because a border is present but contains some background
and there is interior background, only a portion of edges are éxpleie, all
boundary edges involving background and interior background edges aed treat
the same. The user must specify the edge depth for cellsngbloiéckground in

the edge depth file, and this depth is applied to all background @éddbs case,

both on the landscape boundary and interior). All other edges areitexpba

edge depths are specified in the edge depth file.

Contrast metrics.—Because a border is present but contains background, and there
is interior background, only a portion of edges are explicit. Herdyaalhdary
edges involving background and interior background edges are ttkatedme.

The user must specify the edge contrast weight for cellsirdpigtackground in

the edge contrast weight file, and this weight is applied tbaakground edges
(both on the landscape boundary and interior). All other edges are expkai
contrast weights are specified in the edge contrast weight file.

Contagion/interspersion metrics.—Because a border is present but contains some
background, and there is interior background, only a portion of edgespdicite

In this case, edge segments involving background (both on the landscape
boundary and interior) are ignored in the adjacency calculations.

Installation

FRAGSTATS installation is quick and easy (hopefully). After dmading the
fragstats.zip file, simply double click on the file and Winzip shouldhaffeyou don’t
have Winzip or another file compression utility that can unzip fiyes, will need to
download Winzip from the web). In Winzip, simply click on the “instdititton and
follow the onscreen instructions. Alternatively, you can extractihyged files to a folder
and click on thesetup.exefile and follow the instructions; however, this approach will
not automatically delete the installation files after theailftetion is complete. Once
installed, FRAGSTATS is run by double clicking your mouse onFtlagstats.exefile.
However, if you are using FRAGSTATS with Arc Grids, then AraViSpatial Analyst
or ArcGIS must be installed on your computer and FRAGSTATS mustdizess to the
dil libraries found in the ArcView Bin32 or ArcGIS Bin directorgpecifically, the
Fragstats.exe file must either be located and run from the shmctory as the dll
libraries (not the best option) or a path to the dll librariestnibe specified in your
environmental variables (preferable) or in the autoexec.bat Gledétailed instructions
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on installing Fragstats for use with ArcGrids, see the dismussn Overview--Data
Formats

Data Formats

FRAGSTATS accepts raster images in a variety of formattding ArcGrid, ASCII,
BINARY, ERDAS, and IDRISI image files. FRAGSTATS does notept Arc/Info
vector coverages like the earlier version 2. All input data fterhave the following
common requirements:

All input grids should beigned integer grids containing alhon-zero class values
(i.e., each cell should be assigned an integer value corresponding ttass
membership or patch type). Note, FRAGSTATS assumes that tleage ‘signed’
integer grids; inputting an ‘unsigned’ integer grid may cause enadl In addition,
note that assigning the zero value to a class is allowable, bwacse problems in
the moving window analysis if it is not specified as the backgrodiads.
Specifically, if zero is specified as the background class, FRAGSTI reclassify
all zero cell values to a new class value equal to 1 plus ripestaclass value in the
input landscape. This procedure is necessary because a zero backimesndlue
will cause problems in the moving window analysis because a backbr@lue of
zero in the output grid cannot be distinguished from a computed mdtrec afazero.
In addition, a zero class value will cause problems when the |p®lscmtains a
border because zero cannot be negative, yet all cells in the loudeibe negative
integers). Thus, all zero cells are assumed to be interiorifsele the landscape of
interest). If a moving window analysis is selected and the inpditcgntains zeros
and zero is NOT specified as the background class, then execulidre gtopped
and an error message reported to the log file. For thesengeasis best to avoid the
use of zero class values altogether.

All input grids should consist afjuare cells with cell size specified imeters. For

certain input formats (ASCIlI and BINARY), this is not an issueabse cells are
assumed to be square and you are required to enter the cdihsmeters) in the
graphical user interface. However, FRAGSTATS assumes thaotladlr image
formats (ArcGrid, ERDAS, and IDRISI) include header informatiorn tedines cell

size. Consequently these images must have a metric projectign €M) to ensure
that cell size is given in metric units.

There are some additional special considerations for each input data forroltves f

(1) Arc Grid created with Arc/Info. Note, to use Arc Grids you must haveViaw

Spatial Analyst or ArcGIS installed on your computer and FRAGST Aifust have
access to a certain .dll file found either in the ArcView Bin32dory (for ArcView
Spatial Analyst users) or the ArcGIS Bin directory (for @IS users). Specifically, a
path to the corresponding dll library file should be specified in the@nwiental settings
under NT or Windows 2000 operating systems, or a path statemdundedcin the
autoexec.bat file, e.g., under Windows 98, as follows:
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Windows NT. You can add the necessary Path variable or edit the existing one via the
Control panel - System Properties - Environment tab. Add a new epalgdit the
existing Path variable in the system variables, not the usablesi(this will require
administrative privileges). Add the full path to the appropriate ildl ff you are
using ArcView Spatial Analyst, the required file is the ashgridll file and it is
typically installed in the following path: \esri\av_gis30\arcwiew32. If you are
using ArcGIS, the required file is the aigridio.dll file andsitypically installed in the
following path: \esri\arcinfo\arcexe81\bin. Note, your softwaresie®@ number and
path may be different so be sure to locate the .dll file on your cemand enter the
correct path. If you are using both Spatial Analyst and ArcGIS, ybancan enter
either or both paths to the Path system variable.

Windows 2000/XPYou can add the necessary Path variable or edit the existing one
via the Control panel - System Properties - Advanced tab - Envirdriviagiables
button. Add a new variable or edit the existing Path variable in gterayariables,

not the user variables (this will require administrative privggThen, following the
instructions above for Windows NT.

Windows 95/98 You must add the necessary Path statement to the autoexee.bat fil
First, search your computer for the autoexec.bat file and opemgf asy text editor.
Then, either add a Path statement or edit the existing one. Addlitipath to the
appropriate .dll file. If you are using ArcView Spatial Anajytbe required file is the
avgridio.dll file and it is typically installed in the following tba
\esri\av_gis30\arcview\bin32. If you are using ArcGIS, the requirked is the
aigridio.dll file and it is typically installed in the followingpath:
\esri\arcinfo\arcexe81\bin. Thus, the path statement should look somdike:
PATH c:\esri\av_gis30\arcview\bin32. Note, your software versionbeurand path
may be different so be sure to locate the .dll file on your compuné enter the
correct path. If you are using both Spatial Analyst and ArcGIS, ybancan enter
either or both paths to the Path system variable. If you are atlténgath to an
existing path, simple use a semicolon to separate the unique pathe mPath
statement. After saving the file you will need to reboot yourhim&cfor the change
to take effect.

(2) ASCII file, no header. Each record should contain 1 image row. Cell values should be
separated by a comma or a space(s). Note, it will be negeésssrip (delete) the header
information from the image file if it exists, but be sure to kéefor later reference
regarding background cell value, # rows, and # columns.

(3) 32-bit binary file, no header; no other limitations.

(4) 16-bit binary file, no header. Patch ID output file, if selected, will be outpsigned

32-bit integer format to accommodate a greater number of patches. In addition, éecaus
moving window analysis requires floating points, if moving window asialis selected,

the output grids produced will I32-bit floating point grids.
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(5) 8-bit binary file, no header. Patch ID output file, if selected, will be outpstgned

32-bit integer format to accommodate a greater number of patches. In addition, éecaus
moving window analysis requires floating points, if moving window asialis selected,

the output grids produced will I32-bit floating point grids.

(5) ERDAS image files (.gis, .lan, and .img). FRAGSTATS accepts im&ges both
ERDAS 7 (.gis and .lan) and ERDAS 8 (.gis, .lan, and .img), but théatioms are
somewhat different, as follows:

ERDAS 8 Files-sFRAGSTATS accepts .gis, .lan, and .img files used by current
versions of ERDAS IMAGINE, includingigned 8-, 16-, and 32-bit integer grids.
While .gis and .lan file formats are supported, their limitatiomske them less
practical than .img (see discussion of ERDAS 7 files below)e Ghould be taken
when preparing the data to be used with FRAGSTATS, especially whaorting
data from other formats (for instance from Arc Grid). Be soresdt the import
options to signed integer’. Regardless of the input integer format (8-, 16-, or 32-bit),
the patch ID output file created by FRAGSTATS will bagned 32-bit integer, and

if moving window analysis is selected, all output grids will32ebit floating point.
Multi-layered files are not rejected, but only layer one is m®eg and the outputs
are all single layered. As noted above, cells must be squarectatgelar, and the
measurement unit should be meters. If the measurement unit is not specifietisthen i
assumed to be meters. The cell size and measurement unitcgpecifican be
changed within ERDAS Imagine using the Imagelnfo tool -> Chaavigp Model
from the Edit menu. The projection information existing in the irfpatis passed
unchanged to the output files. FRAGSTATS does not use this information internally.

ERDAS 7 files-- FRAGSTATS accepts .gis and .lan files used by ERDAS 7hwhi
are limited tounsigned 8- or 16-bit integer grids. FRAGSTATS will accept bo@bit
and 16-hit integer files and it will reject multi-layered files. While .gisié .lan file
formats are supported, their limitations make them less pahdh@an .img. In
particular, ERDAS 7.x files are limited tonsigned integers (i.e., only positive
integers), therefore landscape borders (which require negas® \@lues) cannot be
represented. Another consequence of this particular limitatidraisFRAGSTATS-
generated patch ID files will not fill the non-landscape dglés, no data cells) with
the usual value (minus the background class value), but with zero values.
restriction to 8- or 16-bit integers imposes some limitations whsimg the
FRAGSTATS on large grids. Specifically, unsigned 16-bit integarsonly take on
values up to 65,534. Thus, class ID values are limited to integdris \this range
(note, this should not be a problem, since it is unlikely that anyone Wwau&lmore
than 65,534 patch types). Similarly, patch ID values in the patcbukput grid
optionally produced by FRAGSTATS are limited to the same raeffectively
limiting the number of patches in this output grid to 65,534. If the gmtkats more
than this number of patches, FRAGSTATS will not be able to output a uligios
each patch and the user will have to somehow distinguish among puaiithebe
same ID. Finally, because the moving window analysis reqBidst output files (in

21



order to output floating point values), moving window analysis is not supparth
ERDAS 7 files.

(6) IDRISI image files (.rdc). IDRISI currently suppodigned 8- or 16-hit integers and
32-bit floating point grids. This imposes some limitations when using the FRAGSTATS
on large grids. Specifically, signed 16-bit integers can only takealues between -
32,768 and 32,767. Thus, class ID values are limited to integers withiranigis (note,
this should not be a problem, since it is unlikely that anyone would imawve than
32,767 patch types). Similarly, patch ID values in the patch ID outpaditogtionally
produced by FRAGSTATS are limited to the same range, efféctingting the number
of patches in this output grid to 37,767. If the grid contains more than thisenuwh
patches, FRAGSTATS will not be able to output a unique ID for each jpaid the user
will have to somehow distinguish among patches with the same Iunately, IDRISI
supports 32-bit floating point grids, which are produced in a moving window analysis.

Step 1. Starting the FRAGSTATS GUI
To start FRAGSTATS, simply double click on theagstats.exefile and (hopefully) the
opening FRAGSTATS window will display (Fig. 2).

Close Program
Mimmmze
Title bar s Fragstats 3.1 (ArcGrid enabled) - Untitied =] x|
Memi bar — fle  Fragetsts “Tock Hep
Toolbar =g oy 4 » 58 | B'S
Evertiog
‘| | M
|
Status bar Log window

Figure 2. Anatomy of the FRAGSTATS opening user interface.
The anatomy of this opening window is quite simple, as it is sinolanost windows-

based programs. Théle bar lists the name of the current or open parameterization file.
The parameterization file contains the current parameterizatioeme. When you first
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start FRAGSTATS, a parameterization file does not exist. Cuiesely, the title is listed
as “untitled” until you save the current parameterization schemer uhed-ile-Save
option. Once you have saved the current parameterization or haveec@i@reviously
saved scheme, the title bar will list the open parameterizglgod he menu bar consists
of a few items that allow you to parameterize a FRAGSTATS edit certain files, and
save and retrieve parameterization files. Each menu itemdvagp-aown list of options.
The toolbar provides quick access to the frequently usdélé and Fragstats menu
options. Thdog window provides a running log of the analysis. ™etus bar indicates
the status of the program. Details of the parameterizatmseps are described in Step 2.
Here, each of the menu bar items are briefly described:

File Menu.—The File menu allows you to open an existing parameterizat@orfisave
the current parameterization file. Note, parameterization dilegiven the file extension
frg.

1. New.—Creates a new (or blank) parameterization file. It is not sapgso begin by
creating a new file. A new file is automatically opendtew you start FRAGSTATS.
This option is used when you have a parameterization file cyrr@péin and wish to
create a new file from scratch.

2. Open.—Opens an existing (previously saved) parameterization file.

3. Save—Saves the current parameterization to a file with the exteriggoiNote, if you
are saving a parameterization file for the first time, yadulwe prompted to specify a
location and file name. If you are saving from an open paramatien file, this will
overwrite the existing file without prompting you for a file ranThis file contains
all the parameter settings in the dialog boxes at the hméle was saved. This can
be very useful if you are running FRAGSTATS repeatedly withsdrae or similar
parameterization schemes.

4. Save as.—Saves the current parameterization file to a location and file rilaat you
specify.

5. Exit.—Closes the program. The same effect is achieved by clickintpeX in the
upper right corner of the window.

Fragstats Menu—The Fragstats menu allows you to parameterize the analysis.

1. St Run Parameters.—Opens a new dialog box that allows you to specify necessary
parameters for running FRAGSTATS (see Step 2).

2. Sdect Patch Metrics—Opens a new dialog box that allows you to select and
parameterize the desired patch-level metrics. Note, this furistioot active until the
Run Parameters dialog box is successfully completed, and then orpgtdh metrics
are selected in the run parameters.
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3. Sect Class Metrics.—Opens a new dialog box that allows you to select and
parameterize the desired class-level metrics. Note, thisidans not active until the
Run Parameters dialog box is successfully completed, and then ontiasé metrics
are selected in the run parameters.

4. Sect Landscape Metrics.—Opens a new dialog box that allows you to select and
parameterize the desired landscape-level metrics. Note,uthisidn is not active
until the Run Parameters dialog box is successfully completed, and then only if
landscape metrics are selected in the run parameters.

5. Clear All Menus.—Clears theRun Parameters, Patch-, Class-, and Landscape
Metrics dialog boxes.

6. Execute Fragstats—Executes a FRAGSTATS run. An “execution finished” message
will appear in the log window when FRAGSTATS processing is complete.

Tools Menu—-The Tools menu provides you with several miscellaneous options for
creating and editing batch files, reclassifying classeb antrolling class-level output,
browsing results, and saving the log file.

1. Batch File Editor.—Allows you to create and edit batch files. See Step 4 ongUsin
Batch Files for details on the batch file editor.

2. Class Properties.—Allows you to edit the properties of each class; that is, datgg
classes as background and disable the output for selected clesseSte 5 on
Modifying Class Properties for details.

3. Browse Results.—Allows you to browse and save the results of the analysis. See Step 7
on Browsing and Saving Results for details.

4. Clear Log.—Clears the log window of all text.

5. Save Log.—Saves the log window as an ASCII text file with the extendamnto a
location and file name that you specify.

Help Menu.—The Help menu provides you with online help.
1. Help Content.—Allows you to access a familiar windows-based help interfaitetiae
standarcontent, index, andfind options. The online help information is essentially the

same as provided in this document and the FRAGSTATS Metrics document.

2. About Fragstats.—Lists the authors and the software release version.
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Step 2. Setting Run Parameters

After opening the FRAGSTATS interface, the next step is tahg&erun parameters. By
the selecting theet run parameters option in theFragstats drop-down menu, th&un
Parameters dialog box will display (Fig. 3).

Aun Paramiten: %)
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Figure 3. The Run Parameters dialog box.

This dialog box contains all the essential input parameters rdgoimein FRAGSTATS
except for the selection of the metrics themselves. Here is whergefine the input grid
or batch file, specify the input data type, choose an analysis dgfest the patch ID
output option, choose a neighbor rule for patch delineation, specifysapetgserties file,
and select the levels of metrics you want computed. This contains ehothe
information contained in the command line (or most of the prompts) imore2s The
order in which the run parameters are specified is not impod#thgugh there is a
logical sequence for at least a few of the parameterspditaeneters are stored only after
theOK button is clicked.

1. Input File Type—Chose betweedrandscape andBatch modes:
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(1) Landscape--If Landscape mode is selected, then FRAGSTATS expects the
designated input file to be a single raster image; FRAGSTMlISproduce the
conventional output for that landscape.

(2) Batch File.--If Batch mode is selected, then FRAGSTATS will run the batch file
specified in thelnput File text box and produce output for all of the landscapes
designated in the batch file. See Step 4 on Working with Batch fétedetails on
building a suitable batch file. Batch mode is selected, then thput Data Type (see
below) andGrid Attributes (see below) will become inactive (grayed out in the
interface) because these parameters will be specified unidaelyeach input
landscape in the batch file.

. Input Data Type.—FRAGSTATS accepts several types of input image data formats.
SeeData Formatsn the Overview section for details. Briefly, all input imagesisd

be integer grids witmon-zero class values (i.e., each cell should be assigned an
integer value corresponding to its class membership or patch typte, assigning

the value 0 to a non-background class is not allowed in the moving windbygiana
and an error message will be reported to the log file in #8e.dn addition, all input
grids should consist agfjuare cells with the measurement unitsnmeters. Choose one

of the following:

(1) Arc Grid created with Arc/Info.
(2) ASCII file, no header.

(3) 8 bit binary file, no header.

(4) 16 bit binary file, no header.
(5) 32 bit binary file, no header.

(6) ERDAS image files (ERDAS 7 .gis or .lan, 8 or 16 bit files; and ERD&\.img,
8, 16, or 32 bit files).

(7) IDRISI image files (.rdc).

. Input File Name.--Specify an input file, where the input file is either the inmage
to be analyzed (landscape mode) or a batch file, by clickinpefile name button
and navigating to the desired input file. If thheut Data Type is selected first, then
navigation to the input file will default to files of the specifigge. For example, if
Arc Grid is selected as tHeput Data Type, then the navigation window will reveal
only Arc Grids. In addition, the label on tRiie Name button will reflect thenput Data
Type. Once you have selected a file, the full path and file hamebwitlisplayed in
the text box next to thigle Name button.
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4. Output File—Specify a “basename” for the output files by clicking onQhbiput File
button and navigating to the desired folder, and then entering a “basename
selecting an existing file to overwrite. This basename wilghven the extensions
.Jpatch, .class, .land and .adj for the corresponding patch, class, and lamistagze
and adjacency matrix. Note, you can automatically save theséswutput files by
checking theAutomatically Save Results check box. In addition, it is not necessary to
enter an output file basename here. The results can also be sawvethdbrowse
dialog box (see Step 7 on Browsing and Saving Results). Howear,dbitput file
name is specified here, then it will be used as the defasdinbane when saving the
results from thdrowse dialog box. If an output file name is not specified here, then
you will be prompted to provide a basename later when saving thiésrdésote, if
you specify an output file name that already exists, FRAGSIAill prompt you as
to whether you want to overwrite the existing files aftezceion of the program is
complete.

5. Analysis Type.—Chose betweestandard andMoving Window modes:

(1) Standard.--If Standard mode is selected, then FRAGSTATS will produce the
conventional output for the input landscape(s) consisting of the .patch, ahaks
Jand files corresponding to the patch, class, and landscape metrics.

(2) Moving Window .--If Moving Window mode is selected, then FRAGSTATS will
conduct a moving window analysis and output a new grid for eactiegbl®etric. In
addition, if you select a moving window analysis, then you must spd@fishape
(round or square) and size (radius, in meters) of the window to beAigseddow of
the specified shape and size is passed over every positively vallied the grid
(i.e., all cellsinside the landscape of interest). However, only cells in which mitiece
window is contained within the landscape are evaluated (see BoundactsEf
below). Within each window, each selected metric at the claksdscape level is
computed and the value returned to the focal (center) cell. Pateltamate not
allowed in the moving window analysis. The moving window is passedteagrid
until every positively valued cell (including positively valued baockmd cells)
containing afull window is assessed in this manner. Note, internal background cells
containing real positively-valued classes in the window may vecgivalue in the
output grid, despite the fact that the cell is background in the imgltSpecifically,

if the entire window is internal background, then the cell will inecea minus
background value in the output grid. There are several important caigdsrwhen
using the moving window analysis type:

o Window Shape and Siz& he user-specified window size refers to the radius (in
meters) of a near-circular window or square window, depending on tipe sha
chosen. If a square window is selected, the radius refers &htnmest distance
between the focal cell and the side of the square window; hineders to the
distance from the focal cell to the side of the square in an amlabglirection.
The actual area of the window as implemented algorithmicallywaty slightly
from the area calculated mathematically based on the geowfetycircle or
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square for two reasons. First, the radius is given as the digtancéhe focal cell

to the edge of the window. For example, given a cell size of a@dra circular
window, a 40 m radius would be implemented as a mask 4 cells wide. The
diameter of the window would equal 90 m—twice the radius plus teeo$ithe

focal cell-as opposed to 80 m. The addition of the focal cell to theetka of the
window is necessary to force the focal cell to always beddcait the exact center

of the window. Second, the specified radius (in meters) is alveaysled to the
nearest cell. Thus, if the radius is not perfectly divisibl¢hieycell size, the actual
window will be somewhat smaller or larger.

Boundary EffectsCells located close to the edge of the landscape (i.e., near the
landscape boundary) will be biased in moving window calculations iivihéow
intersects the landscape boundary. Consider a cell located on theajands
boundary. A normal window placed on that cell would extend well outside the
landscape boundary, in fact, half the window would extent beyond the dgedsc
where information on landscape structure is absent. In fact, @hwithin the
specified radius of a round window or ¥z the length of a side of aesguadow

will be biased in this way. There are several alternative ways of hankiknigias.
FRAGSTATS adopts a conservative method that involves simply not computing
the metrics for focal cells containingpartial window (i.e., a window not fully
contained within the input grid). Actually, FRAGSTATS returns ther-use
specified exterior (negative) background value for these cdilss,Tin practice,
the output grid will contain a peripheral buffer of exterior backgrouoelts
surrounding thecore of the landscape—only the core (cells containingulh
window) will contain metric values (Fig. 4a). Clearly, as langsc&xtent
increases relative to window size, the magnitude and spatiahterf this
boundary issue decreases. For this reason, care should be exerssledting a
window size that minimizes the loss of information due to this bouneféegt.

An alternative approach for dealing with this boundary effedb expand the
extent of the input landscape to include a suitably vegpansion strip of
positively valued and appropriately classified cells around ¢heablandscape of
interest, where the width of this extension is equal to the raditiseofvindow
(Fig. 4b). In this manner, thedre of the landscape in the output grid produced by
the moving window analysis will align with the original landscépendary of
interest. It is important to realize that including a suitatitye landscape border
(negatively valued, but classified cells) does not have the sfewe order, by
definition, consists of negatively valued cells outside the landschp#erest,
and FRAGSTATS ignores all negatively valued cells when calnglahetrics,
except for the information provided on adjacency to positively valabsl @hus,

a window that includes cells in the landscape border, will effdgtiuaction like

a ‘partial’ window, and therefore bias the calculation of all metrics.
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Moving window applied to an input grid without a border produces an outpufagrid
each unique class-metric combination in which a strip the widtheofvindow around
the periphery of the grid is given a background value in the output(Bjid\ landscape
border at least as wide as the window allows all cells inbeléandscape boundary (dark

line) (i.

|

e., positive values) to be given the computed focal cell value.

Input Data TypesMoving window analysis is restricted to input data types that
can effectively handle floating point values. Thus, the 8- and 16+mirpidata
formats are not allowed in a moving window analysis and will betiream the
Run Parameters dialog box if the moving window analysis type is selected. If
this data type is included in a batch file used in conjunction withoaing
window analysis, the corresponding records will be ignored.

Selection of Classes and Metrdsor each selected metric and enabled class,
FRAGSTATS outputs a separate grid (in the same format aspthiegrid). Thus,
if the input landscape contains 10 classes and all of theenalvked in the class
properties file (see Step 5 on Modifying Class Properties) andsglect 1 class
level metric, then FRAGSTATS outputs 10 grids, one for each dtasthe
selected metric. In this case, each output grid represenfmeseclass, and the
cell values represent the computed values of the selected rioettitat class.
Specifically, a window is placed over the first cell in the infandscape, the
selected metric is computed for the first class, and this valwaitput to the
corresponding cell in a new grid for that specific metric-ctamsbination. The
process is repeated for the next class, and so on, until all clhase been
assessed. Next, the window is placed over the next cell angrdoess is
repeated. The process is repeated in this manner until all pgsiialeled cells
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containing a full window in the input landscape have been evaluated. The end
result is a new grid for each class, in which the cell valepsesent the values of
the computed metric. Accordingly, if you select 5 class-levetriose then
FRAGSTATS outputs 50 grids, one for each class-metric combinafiom |
addition to these class metrics, you also select 3 landscapesmERAGSTATS
outputs an additional 3 grids, one for each landscape metric. Cléalgumber
of output grids can increase quickly with several classes andakewetrics.
Thus, it is important to carefully select the most parsimonieti®fsclasses and
metrics. Note, windows containing no cells of the corresponding classsome
cases just a single cell of the corresponding class, weissgned a background
value in the output grid.

Computer Processing and Memory Requiremenitee computer processing and
memory demands of the moving window analysis are phenomenal. Consider a
relatively small grid of 100 x 100 cells; i.e., 10,000 cells. The ngwindow
analysis involves placing a window over every cell and computing ongoce
metrics. This is equivalent to doing 10,000 FRAGSTATS analyses. Nagime

that you have a larger grid of 1000 x 1000 cells; i.e., 1,000,000 cells.\C kbax|
processing time quickly becomes overwhelming. In addition, the memory
demands increase as a function of the size the input grid. FRAGSMust be

able to allocate memory for at three grids, where each grid esgdibytes for
every cell. SeeComputer Requirements in the Overview Section for a detailed
description of the memory requirements. Clearly, given the ldmiteemory
available in most personal computers, it is quite possible that ybuavihave
enough memory to do even a single unique class-metric combination, let alone the
dozens or hundreds that could easily result if you selected selessés and
several metrics. If more than one class-metric combinatiors satected,
FRAGSTATS will determine how many can be done given the availmemory

and then parse the job into separate passes. For example, ifs@émeliaic
combinations are selected, but available memory is sufficiemtnigr4 at a time,

then FRAGSTATS will conduct 5 passes across the landscape, outpias4 gr
each pass. Given these considerations, it behooves you to use this option sparingly
and with great patience until computer processing capabilitreseadse
substantially. And don’t be too surprised if your computer is simplylen&
allocate sufficient memory to do any moving window analysis.

Output Grid Naming ConventierGiven the number of possible output grids
produced from a moving window analysis and limits on the file nangtHenith
some data types (e.g., Arc Grids), the output file naming convestsomewhat
cumbersome. If a moving window analysis is selected, FRAGSTATSwilte a
new subdirectory beneath the directory containing the input filepiperading

“ MW1" (for moving window #1) to the name of the input file. Thus, a dgc
named “Test” containing the input file named “TestGrid” will haaenew
subdirectory under the Test directory named “TestGrid_ MW1". This sdidiy
will contain an output grid for each class-metric combination and d¢apés
metric selected. For landscape metrics, the output grids arech using the
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metric acronym. For class metrics, the metric acronyoomsbined with the class

ID value (see Step 5 on Modifying Class Properties) because adass has a
separate output grid. For example, the landscape-level contagionc metr
(CONTAG) would be given the following grid name: CONTAG. Thasstevel
clumpiness metric for class ID #3 would be given the following giadhe:
CLUMPY_3. See the list of metrics in the FRAGSTATS MetdcsEumentation

for the metric acronyms. If a second moving window analysismsiucted on the
same input file (e.g., using a different window size), a secondtaliyeis created

by appending “ MW2" to the name of the input file. And so on for each
subsequent moving window analysis.

Grid Attributes—Depending onlnput Data Type, you will need to enter some

information about the grid. Note, only the text boxes that are refdme the
correspondindnput Data Type will be active; all others will be grayed out. Fill in all
text boxes that are active.

(1) Cell Size(in meters).—Enter the size of cells in meters in the inpagénCells
must be square. The length of 1 side of a cell should be input.

(2) Background Value—[Optional] Enter the value to be used for background cells.
This is only required if there are cells interior or extettmthe landscape of interest
that you want to treat as background (see Overview discussion).iiNstgossible to
specify multiple class values as background, but this must be fdomethe Class
Properties tool under thel'ools menu. When this is done, the designated classes are
reclassified to the background value specified here inGtiweAttributes. Note, all
background cells are assigned this cell value, and this can mpertant
implications if you select core area or edge contrast rse@igecifically, if you wish

to specify a non-zero edge depth or edge contrast weight torbankigedges, you
must include this background class value in the pairwise combinat@assks given

in the edge depth and contrast weight files (see below).

(3) Number of Rows—Enter the number of rows in the input image. This is only
required iflnput Data Type is ASCII or Binary.

(4) Number of Columns—Enter the number of columns in the input image. This is
only required ifinput Data Type is ASCII or Binary.

Unigue Patch Ids—Chose among the following three options for outputting a Patch 1D
image:

(1) Do Not Output ID Image.—A patch ID image will not be output.
(2) Create and Output ID Image—A patch ID image will be created by
FRAGSTATS and output in the same data type format asinfué Data Type.

However, all binary input data formats as well as any ERDASp6Bt data format
will be output insigned 32-bit integer format to accommodate a greater number of
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patches. The Patch ID image will contain a unique ID for eaclh patbe landscape.
All background cells will be assigned a negative of the userfsggmbdackground
value. This patch ID corresponds to the patch ID in the “basenanuti’ patput file.
This image is needed if you wish to associate the patch-level owtffuspecific
patches. Note, the patch ID file will be named using the following convention:

Input file name + 4 or 8 (depending on neighbor rule) + ID

Thus, an input file named “test” analyzed with an 8-neighbor rulebeilgiven the

following patch ID file name: test8id. If you attempt to creste output an ID image
that already exists, e.g., from a previous run, FRAGSTATS skily@u whether you
want to overwrite the existing file. NOTE, if you are usingc Asrids and if you

attempt to create and output an ID image with the same namegad that is

currently open in another program, e.g., in ArcView, the grid wiltdreupted and an
error message will be written to the log window. In this casegtioefolder must be
deleted, even after closing ArcView, before you can create apditoan ID image

with that name.

(3) Input Unique ID Image.—If you select this option, you must specify an existing
patch ID image. The patch IDs on this image will correspond tpdbeh IDs in the
“basename”.patch output file. Also, the data type of this file lneghe same as the
Input Data Type.

» Patch Neighbor Rule—Chose between tHecell and8-cell rule. Thed-cell rule considers
only the 4 adjacent cells that share a side with the focéal(icel, orthogonal
neighbors) for determining patch membership. Fhell rule considers all 8 adjacent
cells, including the 4 orthogonal and 4 diagonal neighbors. Thus, #-délerule is
selected, two cells of the same class that are diagonally touchirtzgpveitinsidered as
part of separate patches; if tBeell rule is selected, these will be considered part of
the same patch. The choice of patch neighbor rule will affegst nof the
configuration metrics, but will have no affect on the composition metrics.

» Class Properties File—Specify &lass Properties File by clicking on the corresponding
button and navigating to the desired file. Note, FRAGSTATS usefdiéhextension
fdc for class properties files and will look for files withist extension by default
when navigating. The .fdc extension is not mandatory, but using itetprkéep files
organized. Each record in the file should contain a numeric patch type, vhé
character descriptor for that patch type, a status indicatog badkground indicator.
The syntax for thisomma-delimited ASCII file is as follows:

ClassID, ClassName, Satus, isBackground

o ClassID is an integer value corresponding to a class value in the landscape.
o ClassName is a descriptive name of the class; descriptive names canybe a
length and contain any characters, including spaces, but cannot include
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commas. This descriptive name is reported in all patch and al#sst files
for the variable TYPE.

o Satus can take on the values: true, or t; and false, or f., and determines
whether the corresponding class should be processed and added to the resul
or simply ignored in the output files. A “true” or “t” indicates ttlilae class is
enabled and should be output in the patch and class output files. A “false” or
“f” indicates that the class disabled and should not be output. Note, class
status does not effect the computation of landscape metrics;ediselbkses
are still included, as necessary, in the computation of landsoaecs.
Although there is some savings of computer processing by disabtilazs
the primary effect is on the output. This feature allows youtton*off”
classes that you are not interested in so that you don’t have tothéaw
statistics in the output files.

o isBackground can take on the values: true, or t; and false, or f, and determines
whether the corresponding class should be reclassified anddtreate
background (i.e., assigned the background value specified @rithtributes.

Note, classifying a class as background will have an effeotany landscape
metrics (see Overview discussion).

The class properties file should contain a record for each atasisei input
landscape, and all arguments should be separated by a comma efs)spgaar
example:

1,shrubs,true,false
2,conifers,true, false
3,deciduous,true,false
4,other,false,true

etc.

In summary, the class properties file allows you to do threwshi(1) specify
character descriptors for each class in order to faelilitaterpretation of the
output files, (2) limit the output files to only the classes ofrgge and (3)
reclassify classes to background.

NOTE, if the class properties file is provided, the class samk be written to

the output files. Otherwise, the class IDs (numeric patch tgoesy will be
written to the output files. In addition, if the class propertiesiéilnot provided,

by default all classes in the input landscape will have d&assd- metrics
computed and output to the class output file--assuming that clasEsrete
selected. In addition, if you do not specifglass properties file, then all cells that
you wish to treat as background must have the background value espatithe

Run Parameters dialog box, because there is no way to reclassify classes as
background in FRAGSTATS without a class properties file.

» Output Satistics.—Select the levels of metrics you want computed:
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(1) Patch Metrics.—If selected, patch metrics can be computed. However, individual
patch metrics must be selected in thatch Metrics dialog box (see Step 3),
otherwise no patch metrics will be calculated.

(2) Class Metrics—If selected, class metrics can be computed. However, individual
class metrics must be selected in fGkass Metrics dialog box (see Step 3),
otherwise no class metrics will be calculated.

(3) Landscape Metrics—If selected, landscape metrics can be computed. However,
individual landscape metrics must be selected in_dralscape Metrics dialog box
(see Step 3), otherwise no landscape metrics will be calculated.

Step 3. Selecting and Parameterizing Patch, Classand Landscape

Metrics

The next step is to select and parameterize the patch, cldssnascape metrics. Note,
these options are available only if you select the respective aatisgtics in the Run
Parameters dialog box. By the selecting dblect patch metrics option in theFragstats
drop-down menu, th&atch Metrics dialog box will display (Fig. 5). Similarly, by
selecting theselect class metrics or select landscape metrics options, the corresponding
dialog boxes will display. Each dialog box consists of a serfgsbbed pages. Each
tabbed page represents a group of related metrics. The organizatibasef metric
groups is discussed in the Background Material documentation.
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Figure 5. Patch metrics dialog box depicting the Area/Perimmeétrics tab. Each tab
corresponds to a different suite of metrics.

The selection of metrics is relatively straightforward. Gwhetabbed page select the
desired individual metrics using the check boxes, or select #tieometrics using the
Select All button. If you select all the metrics, the button function will changeClear All
function. Clicking on the button now will deselect all metrics. Baettric is discussed in
detail in the FRAGSTATS Metrics documentation.

A number of metrics require you to provide additional parametersebéiey can be
calculated. In some cases this involves simply selecting amoraiténeatives provided
(e.g., by clicking on a radio button), in other cases this involvesimgta number in a
text box, and in still other cases, this involves specifyingpaate user-supplied filed.
These special requirements are described below in associatiorthei corresponding
tabbed page.

1. Area/Density/Edge Metrics.—If you select TOTAL EDGE or EDGE DENSITY on the

Area/Density/Edge Metrics tab at either the class or landscape level, you must specify

how you want to treaboundary and background edges (Fig. 6); specifically, what
proportion of the landscape boundary and background class edges to tiremt as
edge and therefore included in the edge length calculations? iNatdyorder is
present, then only background edges are affected by this desigsatmnall other
edges along the landscape boundary will be made explicit by thenetion in the
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border. If a border is absent, then all boundary and background edgéeated.
See the Overview section for a more detailed discussion. There are three options:

(1) None—Do not count any boundary/background as edge.

(2) All .—Count all boundary/background as edge.

(3) Partial .—Specify the proportion of boundary/background edge to treat as an edge
(weight = fraction between 0 and 1). For example, if you specifheb, half the total

length of edge of involving the landscape boundary (if a border is\@lkmed any
internal background will be included as edge in the affected metrics.
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Class metrics dialog box with the Area/Density/Edge tab siogpwlhe radio buttons
associated with background/boundary are active it either Tot® BdEdge Density are
checked.

2. Core Area Metrics.—If you select any core area metric at the patch, clatanascape
level, you must specify théepth-of-edgeto use in determining what constitutes the
core of a patch. There are two options:

(1) Enter constant edge depth-If you wish to treat all edges the same, then check
the corresponding check box and enter a non-zero distance (in meters). Bythisfault
box contains a zero, but you must enter a non-zero distance befang thesdialog
box or you will receive an error message in the log window. Noter@ depth-of-
edge would result in the core area being equal to patch areahwndvould be
redundant.
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(2) Edge depth file—Alternatively, you can specify eomma-delimited ASCII file
that provides unique edge depths for each edge type (i.e., each paomismation
of patch types). Simply click on thiedge Depth File button and navigate to the
appropriate file. The file must be given in the form o$gaare two-way matrix,
where each row represents a focal class and each column népraseadjacent or
abutting class, and the cell values are the edge depths irsnmiterformat for this
file is as follows:

FTABLE, 1stClassID, 2ndClassID, etc.
1stClassID, EdgeDepth_1-1, EdgeDepth_1-2, etc.
2ndClassID, EdgeDepth_2-1, EdgeDepth_2-2, etc.
etc.

FTABLE must be specified in the first cell.

» 1stClassID is an integer value corresponding to a class value.

» 2ndClassID is an integer value corresponding to a class value.

» EdgeDepth_i-j is an integer value giving the depth-of-edge (in meters) for the
corresponding edge type (i.e., for the focal class designatethebyow
ClassID and the adjacent class designated by the colDiassiD). Note, it is
advisable to provide edge depths in increments equal to the eglbsizause
FRAGSTATS will always round up or down to the nearest cell wheryigpl

the edge mask (see Overview discussion for details).

The edge depth file must be a square matrix (i.e., same nurhlvewvs and
columns), must have the same list and order of ClassIDs as eadets and
column headers, should contain a record for each unique pairwise coorbwfati
patch types (classes) in the input landscape (any missirggrolast be missing in
both the rows and columns and will be assigned a zero edge depthedges
involving that class), and all arguments should be separated by aacdrom
example, given four classes the following file would be suitable:

FTABLE,1,2,3,4
1,0,30,70,40
2,30,0,40,40
3,30,40,0,50
4,30,40,50,0

NOTE, this table can be created and managed usingmpagdsheet program
(e.g., Excel) and then simply saved as a comma delimited file (.csv).

NOTE, this matrix can basymmetrical; that is, upper right and lower left halves
do not need to mirror each other. Accordingly, it is important tozes@that the
rows represent the focal class and the columns represent thenadja@butting
class. Let's consider the edge depths for focal class 1 irxémepdée above, given
in the second row of the table. The edge depths represent the degdteafect
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for patches of class 1 abutting patches of the classes g lzolumns. Thus,
the class 1 (row)—class 3 (column) edge type has an edge eff70 m; that is,
the edge effect penetrates 70 m into class 1. Conversely, fesal 8| (row)
adjacent to class 1 (column) has an edge effect of 30 m. Thusjdgheetfect
penetrates less into class 3 than into class 1. This asymmayripe important in
many applications; for example, when urban edge effects pendeapdy into
forest, but forest edge effects penetrate very little, if at all, into urleas.ar

NOTE, thediagonals are typically given a zero edge depth, but it is possible to
specify a nonzero diagonal. However, the only situation in which a patchbut

a patch of the same class is along the landscape boundary whedseafse
border is present (see discussion on Background, Boundaries, and Borders). |
this case, it is possible to specify a nonzero edge depth, althougbstrcases it
would not be logical to do so.

NOTE, if you havebackground in the image, you need to include the background
class value specified in thRun Parameters dialog box in the list of classes
specified in the edge depth file, otherwise all background edgkbevidiven a
zero edge depth.

» Isolation/Proximity Metrics.--If you select either the PROXIMITY INDEX or
SIMILARITY INDEX at the patch, class, or landscape level, you tnspecify the
search radius (i.e., the distance [in meters] from a focal patch within which
neighboring patches are evaluated). By default the search adiei®, but you must
enter a non-zero distance before closing the dialog box or youesglve an error
message in the log window. In addition, if you select the similardgx at any level,
you must specify aomma-delimited ASCII file that provides uniquesimilarity
weights for each pairwise combination of patch types. Simply click orSiméarity
Weight File button to navigate to the appropriate file. Each record in tbesfibuld
contain a numeric patch type value for each of the two classes and aityimikzght.
The syntax for this file is as follows:

FTABLE, 1stClassID, 2ndClassID, etc.

1stClassID, SmilarWeight_1-1, SmilarWeight_1-2, etc.
2ndClasslD, SmilarWeight_2-1, SmilarWeight_2-2, etc.
etc.

» FTABLE must be specified in the first cell.

» 1stClassID is an integer value corresponding to a class value.

» 2ndClassID is an integer value corresponding to a class value.

« SmilarWeight_i-j is a fraction that must range between 0 (no similarity) and 1
(maximum similarity) that gives the similarity weigtdrfthe corresponding
classes (i.e., for the focal class designated by theCtagglD and the adjacent
class designated by the colu@iassiD).
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The similarity weight file must be a square matrix (i.emeaaumber of rows and
columns), must have the same list and order of ClassIDs as eadets and
column headers, should contain a record for each unique pairwise coorbwfati
patch types (classes) in the input landscape (any missirggrolast be missing in
both the rows and columns and will be assigned a zero similarighivior
combinations involving that class), and all arguments should be spdmata
comma. For example, given four classes the following file would be suitable:

FTABLE,1,2,3,4
1,1,0.8,0,0.4
2,0,1,0.6,0.4
3,0.1,0.2,1,0.5
4,0.3,0.4,0.5,1

NOTE, this table can be created and managed usingsapadsheet program
(e.g., Excel) and then simply saved as a comma delimited file (.csv).

NOTE, this matrix can basymmetrical; that is, upper right and lower left halves
do not need to mirror each other. Accordingly, it is important tozeedthat the
rows represent the focal class and the columns represent @is®rcombinations.
Let's consider the similarity weights for focal class 1ha éxample above, given
in the second row of the table. The similarity weights reptese degree of
similarity between a patch of the focal class and a patch dfienciass. Thus, a
patch of focal class 1 (row) has maximum similarity to &lpaf the same class
(weight = 1) and a similarity of 0.8 to a patch of class 2, but similarity to a
patch of class 3. Conversely, a patch of focal class 3 (na&) similarity of 0.1
to a patch of class 1. In most cases, however, it is morealogicthink of
similarity in terms of symmetrical weights.

NOTE, thediagonals are typically given a weight of one, because the similarity
of two patches of the same class is generally assumed to be the maximiams, but
possible to specify a different value.

NOTE, if you havebackground in the image, you need to include the background
class value specified in thRun Parameters dialog box in the list of classes
specified in the similarity weight file, otherwise all baokgnd edges will be
given a zero weight.

Contrast Metrics.--If you select any contrast metric at the patch, clas$andscape

level, you must specify aomma-delimited ASCII file that providesedge contrast
weights for each pairwise combination of patch types. Simply click lonEdge
Weight File button to navigate to the appropriate file. Each record in tbesfibuld
contain a numeric patch type value for each of the two classksn edge contrast
weight. The syntax for this file is as follows:

FTABLE, 1stClassID, 2ndClassID, etc.
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1stClassID, ContrastWeight_1-1, ContrastWeight_1-2, etc.
2ndClassID, ContrastWeight_2-1, ContrastWeight_2-2, etc.
etc.

» FTABLE must be specified in the first cell.

» 1stClassID is an integer value corresponding to a class value.

» 2ndClassID is an integer value corresponding to a class value.

» ContrastWeight is a fraction that must range between 0 (no contrast) and 1
(maximum contrast) that gives the edge contrast weighh&cadrresponding
classes (i.e., for the focal class designated by theCtagsl D and the adjacent
class designated by the colui@lassiD).

The edge contrast weight file must be a square matrix (irae samber of rows
and columns), must have the same list and order of Classl@svasernders and
column headers, should contain a record for each unique pairwise coorbfati
patch types (classes) in the input landscape (any missirggrolast be missing in
both the rows and columns and will be assigned a zero edge contrgist foei
combinations involving that class), and all arguments should be spdmata
comma. For example, given four classes the following file would be suitable:

FTABLE,1,2,3,4
1,0,0.8,0.6,0.4
2,0.8,0,0.7,0.3
3,0.6,0.7,0,0.5
4,0.4,0.3,0.5,0

NOTE, this table can be created and managed usingsmpadsheet program
(e.g., Excel) and then simply saved as a comma delimited file (.csv).

NOTE, this matrix can basymmetrical; that is, upper right and lower left halves

do not need to mirror each other, although in most cases it is ogicallto think

of edge contrast as being symmetrical. Accordingly, it is impbttarealize that

the rows represent the focal class and the columns repexjanént or abutting
classes. Let's consider the edge contrast weights for ¢tesd 1 in the example
above, given in the second row of the table. A patch of focal clasew) (r
adjacent to a patch of class 2 (column) has a contrast wei@h8; that is, it is

80% of the maximum contrast (1). Likewise, an edge betweendtasd 1 (row)

and adjacent class 3 (column) has a contrast weight of 0.6 (i.e., 60% of
maximum).

NOTE, thediagonals are typically given a zero edge contrast weight, but it is
possible to specify a nonzero diagonal. However, the only situatiarhich a

patch can abut a patch of the same class is along the landscaparpoumneh a
landscape border is present (see discussion on Background, Boundaries, and
Borders). In this case, it is possible to specify a nonzero eulgeast weight,
although in most cases it would not be logical to do so.
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NOTE, if you havedackground in the image, you need to include the background
class value specified in thRun Parameters dialog box in the list of classes
specified in the edge contrast weight file, otherwise alkbeound edges will be
given a zero weight.

Step 4. Working with Batch Files (optional)

If you wish to analyze a single landscape, then simply seded$cape mode as théput

File Type in theRun Parameters dialog box (see Step 2) and skip this step. However, if
you have many landscapes to analyze, you may want to run FRAGSIMbatch mode

by selectingBatch mode as thénput File Type option in theRun Parameters dialog box
(Step 2). If you seleddatch mode, you must also specify a properly formatted batch file
by clicking on theBatch File Name button and navigating to the appropriate file. Note,
FRAGSTATS uses the file extension .fbt for batch files and latlk for files with this
extension by default when navigating. The .fbt extension is not mapgdbtdrusing it
can help keep files organized. The batch file must dmrana-delimited ASCII file. Each

line should specify the input landscape file name, cell size, backgualunel number of
rows, number of columns, and input data type, in that order. The syntdmisfdite is as
follows:

InputFileName, Cell Sze, Background, Rows, Columns, InputDataType

o InputFileName is the full path and file name of the input landscape.

o CelSzeis an integer value corresponding to the cell size (in meters).

o Background is an integer value corresponding to the designated background
value. Note, any class designated as background i€ldss Properties dialog
box (see Step 5 on Modifying Class Properties) will be rafledgo this class
value.

o Rowsis an integer value corresponding to the number of rows in the input image.

o Columnsis an integer value corresponding to the number of columns in the input
image.

o InputDataType is a character string identifying the input data formath wthe
following options corresponding to the various input data format types:

IDF_ARCGRID
IDF_ASCII
IDF_8BIT
IDF_16BIT
IDF_32BIT
IDF_ERDAS
IDF_IDRISI

The batch file should contain a record for each input landscapeallaadyuments
should be separated by a comma. The parameter values shouldtheflepit Data
Type for each input landscape. In other words, if it Data Type is ASCII or
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BINARY, then the record must contain all of the parameters fspecabove.
However, if thelnput Data Type is ARCGRID, ERDAS, or IDRISI, then the record
need only contain the input landscape file name and the background treue;
remaining parameters should be assigned “x”, as illustrated in the follewamgple:

D:\Foo\Bar\ASCllIfilename,25,999,250,300,IDF_ASCII
D:\Foo\Bar\8BITfilename2,25,999,250,300,IDF_8BIT
D:\Foo\Bar\16BITfilename2,25,999,250,300,IDF_16BIT
D:\Foo\Bar\32BITfilename2,25,999,250,300,IDF_32BIT
D:\Foo\Bar\ARCGRIDfilename,x,999,x,x,IDF_ ARCGRID
D:\Foo\Bar\ERDASfilename,x,999,x,x,IDF_ERDAS
D:\Foo\Ban\IDRISIfilename,x,999,x,x,IDF_IDRISI

etc.

NOTE, since Arc Grid files are actually folders containingltiple files, not single
image files, the file naming convention is a bit different. Iis ase, the input file
name should be given as the path to the Arc Grid folder. In additiorrdlessm of

input data type, the cell size, background value, rows and columns affielbent

for each input landscape.

NOTE, running from a batch file does not eliminate the negestitompleting the
parameterization of FRAGSTATS; it only provides a mechanism rimming
FRAGSTATS on more than one landscape without having to parametedzei@
each landscape separately. Specifically, you still musttlse remaining run
parameters (Step 2) and select and parameterize the indimeétriats (Step 3). The
batch file only specifies the file name, input data type, and ghidhies for each
input landscape; all other run parameters must be specified agctdhre directions
in Steps 2 and 3.

Using the Batch File Editor

FRAGSTATS includes 8atch File Editor that allows you to build and edit batch files
via a dialog box (Fig. 7) accessible via aols menu in the opening window:
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Batch File Editor (ABatch. fbt*) ! .?ﬂ
Fle Edit

E\Foo\BarlinputFilel, ». 999 x » IDF_ARCGRID
K \Foo\BartnputFile? « 993, % « IDF_ARCGRID
K\Foo\Bar\Inpuifile. x 999 x « IDF_ARCGRID Apply
KAFoohBar\InputFilad, x, 393, x x IDF_ARCGRID

File type

File name: |H"xFuo*.liiar'xlnpuﬁlel _| lm
Call size (m) | Fiow colint [1

Background valuye: {999 Column count

Figure 7. Batch file editor dialog box.

» Using the Batch File Editor to Create a Batch File—Although in most cases it will be
more efficient to create a batch file using a text editocdbse you can copy and
paste lines easily), you can build one usingBh&h File Editor by following these
steps:

1. Add a Record.--When you first open thBatch File Editor, the main text window
(Fig. 7) will be empty. You must first add a record to the emptghbéle by
selecting theAdd Record option from theEdit drop-down menu or by simply
clicking on the “+” button to the right of the main text window. When gouso,
the text window will display “(invalid entry)” because the re$tthe required
information has not been entered yet.

2. Select File Type—Next, select the appropriate input data type from the list of
options available by pressing the down arrow button uFigefype. For example,
if the first input landscape is an Arc Grid, then select the Arc Grid file type

3. Sect Input File—Next, select an input file by typing in the full path and file
name or clicking on the navigation button to navigate to the file. Note, by
selecting theFile Type first (step 2 above), the navigation will be restricted by
default to only files of the specified type.
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4. Enter Relevant Grid Attributes.—Next, enter the relevant grid attributes given the
selected file type. If th&ile Type is ArcGRID, ERDAS, or IDRISI, then you only
need to enter a background value. If Eiie@Type is ASCII or BINARY, then you
need to enter the cell size, background value, and number of rows and columns.

5. Apply the Specified Parameters.—Click on theApply button to the right of the main
text window to apply the specified parameters. The record in gtenmiadow
should change to reflect the specified parameters. Note, if youieappropriate
values in the text window, the record will be marked as “(invatitty)” and you
will need to make the necessary changes.

6. Repeat the Process for each Input Landscape.—Repeat steps 1-5 for each input
landscape that you want to include in the batch file. Note, you caifyspe
different input file types and grid attributes for each record.

7. Save and Close Batch File—When you are finished adding records to the batch
file, and you are certain that all entries are valid, then yousave the batch file.
You can save this file angmain in the Batch File Editor via theFile-Saveor
File-Save Asoptions, or you can save this file adadse the Editor in several
ways: (1) by clicking on th€lose button to the right of the main text window, (2)
by clicking on the “X” in upper right corner of the Editor window, (8) by
selecting therile-Close option. In all cases, you will be prompted to enter a file
name if it is a new batch file, or you will be queried to savecttanges if the file
name already exists.

» Using the Batch File Editor to Edit Batch Files.—In some cases you may need to edit
an existing batch file. You can use tBatch File Editor to edit an existing file by
following these steps:

1. Open Existing Batch File—Open an existing batch file using thiée-Open menu
item. Note, you can edit a newly created batch file using these grocedures.
The main text window (Fig. 7) should display the contents of thehiddé. Any
invalid records will be labeled as such.

2. Modify the Arguments of Existing Records—You can modify the arguments
associated with each record by changing the relevant paraametexpplying the
changes. For example, if the selected record does not contaird dileatype
argument, select the appropriate file type from the availgpiieons by clicking
on the down arrow button undéile Type, and then click on thépply button
located to the right of the main text window. The file typeuargnt should get
updated in the selected record. Any or all of the arguments caimabged before
applying the changes.

3. Add and Delete Records.—You can easily add and delete records from the batch

file. To add a record simply follow Steps 1-5 described above ubderg the
Batch File Editor to Create a Batch File’. To delete a aceimply select the
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record and delete it via thedit-Delete menu option or by depressing the “-”
button located to the right of the main text window.

4. Promote and Demote Records.—You can change the order of records by
promoting or demoting their position in the batch file. Simply selextecord by
clicking on the record in the main text window and then use Ebd-
Promote/Demotemenu options or depress the up or down arrows located to the
right of the main text window.

5. Save and Close Batch File—When you are finished editing the batch file, and you
are certain that all entries are valid, you can save thadileefore via th&ile-
Saveor File-Save Asoptions. Alternatively, you can save this file and close the
Editor in several ways: (1) by clicking on tBese button to the right of the main
text window, (2) by clicking on the “X” in upper right corner dfet Editor
window, or (3) by selecting th€&ile-Close option. In all cases, you will be
prompted as to whether to save the changes to the existing file.

Step 4. Working with Batch Files (optional)

If you wish to analyze a single landscape, then simply sededscape mode as théput

File Type in theRun Parameters dialog box (see Step 2) and skip this step. However, if
you have many landscapes to analyze, you may want to run FRAGSIIMbatch mode

by selectingBatch mode as thénput File Type option in theRun Parameters dialog box
(Step 2). If you seleddatch mode, you must also specify a properly formatted batch file
by clicking on theBatch File Name button and navigating to the appropriate file. Note,
FRAGSTATS uses the file extension .fbt for batch files and lak for files with this
extension by default when navigating. The .fbt extension is not mapdatdrusing it
can help keep files organized. The batch file must cmraa-delimited ASCII file. Each

line should specify the input landscape file name, cell size, backgualunel, number of
rows, number of columns, and input data type, in that order. The syntdsfdite is as
follows:

InputFileName, CellSze, Background, Rows, Columns, InputDataType

o InputFileName is the full path and file name of the input landscape.

o CelSzeis an integer value corresponding to the cell size (in meters).

o Background is an integer value corresponding to the designated background
value. Note, any class designated as background iGl#ss Properties dialog
box (see Step 5 on Modifying Class Properties) will be rafkggo this class
value.

0 Rowsis an integer value corresponding to the number of rows in the input image.

o Columnsis an integer value corresponding to the number of columns in the input
image.

o InputDataType is a character string identifying the input data formath wthe
following options corresponding to the various input data format types:
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IDF_ARCGRID
IDF_ASCII
IDF_8BIT
IDF_16BIT
IDF_32BIT
IDF_ERDAS
IDF_IDRISI

The batch file should contain a record for each input landscapellaacyuments
should be separated by a comma. The parameter values shouldtheflegtt Data
Type for each input landscape. In other words, if it Data Type is ASCIl or
BINARY, then the record must contain all of the parameters fspe&cabove.
However, if thelnput Data Type is ARCGRID, ERDAS, or IDRISI, then the record
need only contain the input landscape file name and the background tredue;
remaining parameters should be assigned “x”, as illustrated in the follexa@mgple:

D:\Foo\Bar\ASCllIfilename,25,999,250,300,IDF_ASCII
D:\Foo\Bar\8BITfilename2,25,999,250,300,IDF_8BIT
D:\Foo\Bar\16BITfilename2,25,999,250,300,IDF_16BIT
D:\Foo\Bar\32BITfilename2,25,999,250,300,IDF_32BIT
D:\Foo\Bar\ARCGRIDfilename,x,999,x,x,IDF_ ARCGRID
D:\Foo\Bar\ERDASfilename,x,999,x,x,IDF_ERDAS
D:\Foo\Ban\IDRISIfilename,x,999,x,x,IDF_IDRISI

etc.

NOTE, since Arc Grid files are actually folders containingltiple files, not single
image files, the file naming convention is a bit different. Iis ase, the input file
name should be given as the path to the Arc Grid folder. In additiorrdlesm of

input data type, the cell size, background value, rows and columns affiebent

for each input landscape.

NOTE, running from a batch file does not eliminate the negestitompleting the
parameterization of FRAGSTATS; it only provides a mechanism rimming

FRAGSTATS on more than one landscape without having to parametedzeim
each landscape separately. Specifically, you still musttlse remaining run
parameters (Step 2) and select and parameterize the indimétriats (Step 3). The
batch file only specifies the file name, input data type, and ghidhies for each
input landscape; all other run parameters must be specified agctvdhre directions
in Steps 2 and 3.
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Using the Batch File Editor

FRAGSTATS includes 8atch File Editor that allows you to build and edit batch files
via a dialog box (Fig. 7) accessible via feols menu in the opening window:

Batch File Ediitor (ABatch.fbt*) . *

Fle Edit

K\Foo\Bar inpulFilel, x. 999 x « IDF ARCGRID

K \Foo\BarInpuiFile? x 995« x IDF_ARCGRID
k.\FootiBar\Inpuifiled x, 999 x x I[DF_ARCGRID Apply
KAFoohBar\nputFiled, x, 399, x x IDF_ARCGRID

Close
File ype
File name: [K.\Foo\Bar\inputFile! _| lacGRD =]
Call size (m) [ Rowcout . |0
Background valys: {399 Column count |

Figure 7. Batch file editor dialog box.

» Using the Batch File Editor to Create a Batch File—Although in most cases it will be
more efficient to create a batch file using a text editocgbse you can copy and

paste lines easily), you can build one usingBh&h File Editor by following these
steps:

1. Add a Record.--When you first open thBatch File Editor, the main text window
(Fig. 7) will be empty. You must first add a record to the emptghbéle by
selecting theAdd Record option from theEdit drop-down menu or by simply
clicking on the “+” button to the right of the main text window. When gouso,

the text window will display “(invalid entry)” because the reétthe required
information has not been entered yet.

2. Select File Type—Next, select the appropriate input data type from the list of
options available by pressing the down arrow button uFigefype. For example,
if the first input landscape is an Arc Grid, then select the Arc Grid file type
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3. Sect Input File—Next, select an input file by typing in the full path and file
name or clicking on the navigation button to navigate to the file. Note, by
selecting theFile Type first (step 2 above), the navigation will be restricted by
default to only files of the specified type.

4. Enter Relevant Grid Attributes.—Next, enter the relevant grid attributes given the
selected file type. If th&ile Type is ArcGRID, ERDAS, or IDRISI, then you only
need to enter a background value. If EieType is ASCII or BINARY, then you
need to enter the cell size, background value, and number of rows and columns.

5. Apply the Specified Parameters.—Click on theApply button to the right of the main
text window to apply the specified parameters. The record in gtenmiadow
should change to reflect the specified parameters. Note, if youieappropriate
values in the text window, the record will be marked as “(invatitty)” and you
will need to make the necessary changes.

6. Repeat the Process for each Input Landscape.—Repeat steps 1-5 for each input
landscape that you want to include in the batch file. Note, you casifyspe
different input file types and grid attributes for each record.

7. Save and Close Batch File—When you are finished adding records to the batch
file, and you are certain that all entries are valid, then yousave the batch file.
You can save this file angemain in the Batch File Editor via theFile-Saveor
File-Save Asoptions, or you can save this file adadse the Editor in several
ways: (1) by clicking on th€lose button to the right of the main text window, (2)
by clicking on the “X” in upper right corner of the Editor window, (8) by
selecting therile-Close option. In all cases, you will be prompted to enter a file
name if it is a new batch file, or you will be queried to savettages if the file
name already exists.

» Using the Batch File Editor to Edit Batch Files.—In some cases you may need to edit
an existing batch file. You can use tBatch File Editor to edit an existing file by
following these steps:

1. Open Existing Batch File—Open an existing batch file using thée-Open menu
item. Note, you can edit a newly created batch file using treese procedures.
The main text window (Fig. 7) should display the contents of thehiddé. Any
invalid records will be labeled as such.

2. Modify the Arguments of Existing Records—You can modify the arguments
associated with each record by changing the relevant paraametexpplying the
changes. For example, if the selected record does not contaird dileatype
argument, select the appropriate file type from the availgpiieons by clicking
on the down arrow button undéile Type, and then click on thépply button
located to the right of the main text window. The file typeuargnt should get
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updated in the selected record. Any or all of the arguments caimabged before
applying the changes.

3. Add and Delete Records.—You can easily add and delete records from the batch
file. To add a record simply follow Steps 1-5 described above ubderg the
Batch File Editor to Create a Batch File’. To delete a aceimply select the
record and delete it via thedit-Delete menu option or by depressing the “-”
button located to the right of the main text window.

4. Promote and Demote Records.—You can change the order of records by
promoting or demoting their position in the batch file. Simply salextecord by
clicking on the record in the main text window and then use Ebéd-
Promote/Demotemenu options or depress the up or down arrows located to the
right of the main text window.

5. Save and Close Batch File—When you are finished editing the batch file, and you
are certain that all entries are valid, you can save thadileefore via th&ile-
Saveor File-Save Asoptions. Alternatively, you can save this file and close the
Editor in several ways: (1) by clicking on tBese button to the right of the main
text window, (2) by clicking on the “X” in upper right corner dfet Editor
window, or (3) by selecting th€&ile-Close option. In all cases, you will be
prompted as to whether to save the changes to the existing file.

6

Step 6. Executing FRAGSTATS

Now you are finally ready to execute FRAGSTATS. By satgctheExecute option in

the Fragstats drop-down menu on the opening window, or clicking onBegute button

on the Tool bar, the program is off and running. An “execution finisheeSsage
appears when the processing is complete. Note, a progress indicatfioe Status bar
displays the progress of the run. For a single landsloppieFile Type, a green progress
bar is displayed. For a batdtput File Type, a message is displayed that indicates the
record number (i.e., input landscape) being processed.

Step 7. Browsing and Saving the Results

The final step is to browse the output and, if desired, save iffite @actually several
files). TheBrowse dialog box allows you to quickly view and evaluate the results of an
analysis before actually saving it to a file(s). This caresgu the time of opening the
results in a separate text editor or importing the datspreadsheet before “seeing” the
output. Note, you can automatically save results to output filexchecking the
automatically save results check box in theRun Parameters dialog box and entering a
“basename” for the output files. TBeowse tool (Fig. 9) is accessed via tfieols menu

in the opening window.
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Figure 9. Browse dialog box.

The Browse dialog box consists of three main parts: (1) run list, (2) tabbhedow
displaying patch, class, and landscape metrics, and (3) options fongleled saving
results.

1. Run list.—The Run list window lists the FRAGSTATS runs completed using the

currently open parameterization file. Each time geecute FRAGSTATS (step 6),
the results are associated with a run number. The first tiowe execute after
parameterizing FRAGSTATS (steps 2-5), the results will ss@ated with Run 1.

The next time yowxecute, e.g., after modifying one or more run parameters (step 2)

or selecting a different suite of metrics (step 3), the tesull be associated with
Run 2. And so on for every subsequent run. To view the results ofieuf@artun,
simply click on the run number in then list and the results displayed in the metrics
display window will change accordingly. If you open a new parameten file
(File-New) or open a different parameterization filgl¢-Open), theBrowse dialog
box will be cleared of all runs and the associated data.

2. Metrics Display Window.—The metrics display window contains three tabs for

displaying the three levels of metrics: patch, class, and lapdscClick on the
corresponding tab to change the level displayed. Note, the talmnlyilcontain data
if the corresponding metrics were selected for the analysis.

3. Deleting and Saving Results.—The results of a run can be cleared from the display or

saved to file. The following options are available:
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(1) Save Run As-Saves the associated output files to a location and “basename” of
your choice. Note, the “basename” will be combined with the .patetss,chnd .land
extensions for the corresponding output files, as well as the .agt)seon for the
adjacency matrix if theave ADJ file box is checked. If you had entered an output file
name in theRun Parameters dialog box (step 2), then it will be used as the default
basename here; although you can change it here if dd$iyed. attempt to save to a
file name that already exists, you will be prompted as to lweneyou want to
overwrite this file or not. Note, saving to a file of the same enawill not append
results to the existing file (as in FRAGSTATS 2), becauseetis no guarantee that
the output file structure will be the same. If you wish to appendethdts of several
runs with identical output formats, then you should build a batch filetanchBatch
mode. The results from a batch file will be output to a singebiEicause the structure
is guaranteed to be the same for every input landscape.

(2) Clear All.—Clears all the runs from thHérowse window. Note, once deleted,
these runs cannot be recovered.

(3) Clear This.—Clears only the currently selected run (in the run list) from the
Browse window. Again, once deleted, this run cannot be recovered.

(4) Close—Closes th&rowse window. Closing thé8rowse window does not delete
the runs or the associated data, it simply closes the window tspotih@an conduct
additional runs. Reopening tlBrowse window will display these runs again. Note,
however, that if you close thligrowse window and then open a new parameterization
file (File-New) or open a different parameterization fileil¢-Open), the Browse
dialog box will be cleared of all runs and the associated data.
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