Implementing a Raster Landscape in Repast J

Model Overview

We have developed the basis for a modifiable, spatially-explicit landscape within the
Repast environment. The landscape consists of an OrderedMulti2DGrid" object, which is
essentially a representation of a raster landscape containing a number of cells based on
the landscape’s length x width, divided by the cell size. Each cell of the landscape has the
ability to hold multiple objects. We have created an LulcCell® class and placed one
LulcCell object in each cell on the landscape. Each LulcCell object has a number of
attributes that are initialized from RasterSpace® objects. Each RasterSpace is also a
representation of a raster landscape, but it differs from the OrderedMulti2DGrid in that it
only holds a single integer in each cell, as opposed to multiple objects.

When we initialize a model, we use ESRI ASCII Raster files. These files are generated
by exported ESRI GRIDs to ASCII format using the GRIDASCII command. They
contain several lines of header information, followed by rows of cell values. For each
initializable variable in the LulcCell class for which we have data, an ESRI GRID is
created and then exported to an ESRI ASCII Raster file. From each of those files, a new
RasterSpace object is created, and the RasterSpaces are used to initialize the LulcCell
objects in each cell.

. Properties
/ Properties RasterSpace
LULC OrderedMulti2DGrid
LULC > RasterSpace (simulated landscape)
Parcels R Parcels
”| RasterSpace

When creating new data for an input to the OrderedMulti2DGrid environment, it is
important to follow a few simple rules. First, make certain that all GRIDs have the same
number of rows and columns as the modeled landscape. Second, all GRIDs must have the

! In the Repast uchicago.src.sim.space package.
2 See Javadoc for the full class description.
® In the Repast uchicago.src.sim.space package.
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same origin coordinates, projection, and datum as the modeled landscape. Third, all
GRIDs must have the same cell size as the modeled landscape. Although it is easy to
identify these characteristics within Arcinfo, it is important to double-check them in the
ESRI ASCII Raster files. The following is an example of an ESRI ASCII Raster file:

ncols 40 <«——— Number of columns

nrows 15 <= Number of rows

xllcorner 306160.0

yllcorner 9973000.0> Origin coordinates

cellsize Ve .

NODATA value -9999 Cell size

1111111111111 111111144442222222222222233
1 1111111111111 1111144442222222222222233
1111111111111 111111133332222222222222233
1111111111111 111111133333333333333444433
1111111111111111111133333333333333444435
1 1111144444444 44444444444444333333333333
1111114444442 222333344444444444444444424 4
1111112222222222333322222222444444444445
11111122222222223333222233334444444444424 4
1111112222222222111111113333333333333333
1111113333333333111111113333333333333333
4444443333333333111111114444444444333335
4444443333333333111111114444444444333355
4 4444444222222222222111144444444444444424
4 44 444442222222222221111444444444444441424

When the LulcCell objects within the OrderedMulti2DGrid are initialized, each one will
have a numeric value indicating land cover type, a numeric value indicating a parcel
membership, and a numeric property ID code (propertylD). The owner will then have
access to landscape information such as the number of parcels on his property, the type of
land cover or land use in each parcel, and the size of each parcel. The owner will also be
able to make decisions to change the land use in an individual cell or on an entire land
parcel.

Additional tools for manipulating the landscape in a model include selected landscape
metrics and explicit patch shape information. These tools will allow the owner to choose
to change a portion of a patch and intelligently identify the spatial locations of the subset
to be changed.
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