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The use of Geographical Information Systems (GIS)
for static modeling has been a major emphasis for
implementation of GIS within the National Park Ser-
vice. Linking dynamic models directly to existing NPS
GIS data bases would provide the manager with the
capability of examining “what if" scenarios that are
directly related to the landscape area in question. The
Acvanced Resources Technology group at the Univer-
sity of Arizona in cooperation with the NPS Coopera-
tive Parx Studies Unit (CPSU/UA) have been examin-
ing the feasibility of incorporating these dynamic GIS
programming linkages to existing fire behavior and
effects models. A primary goal has been o provide a

set of user-friendly GRASS 4.0 programming tools that
can extend the range of park management analysis
opportunities.

GRASS 4.0 Fire Modules

The Advanced Resource Technology Program at the
University of Arizona has been developing. madifying,
and adapting modeling extensions to the GRASS 4.0
programming environment. The program modules or
processing extensions are collectively known as
PROMAP and were developed by Ball (1980) 1o exam-
ine complex dynamic modeling as an extension of
Geographical Information Systems and related tech-



nologies (e.g. resource management computer infor-
mation and retrieval systems).

Spatial dynamic modeling requires algorithms and
data storage that are consistent wih iterative process-
ing. The PROMAP programming cperators use integer
or real numbers depending on the type of cperation
and function being performed. Storage of integer infor-
mation is in the standard GRASS format while the real
numbet information is stored as a simple binary file.
The modules that have been developec are shown in
Table 1. The modules are compiled as contributed
programs in the same manner as other GRASS
functions.

In addition to the basic operations, two specialized
modules have been developed for use in fire spread
modeling. As an example of spatial dynamic modeling
in GIS we will examine the fire simulation modet known
as FIREMAP (Vasconcelos, et. al., 1990; Ball and
Guertin, 1990).

FIREMAP is based on the fire equations of Rother-
mai (1972} and the BEHAVE program of Andrews
{1986). In producing a fire growth simuiation the GIS is
used o develop the base maps for fuels, slope, aspect.
moisture and other fire parameters. Once the base
layers are constructed. the PROMAP programming
modules called “Spehave” and "Sfire” are used to
produce the simulation. The first madule calculates the
fire characteristics for all the cells in the data base. The
Sbehave module procuces two files as standard out-
put. These files represent the rate of spread. the mid-
flame wind speed, and the direction of maximum
spread. The second and third parameters as com-
bined into a single file. The files. “hros™ and “windms”
respectively. are used as the input to the fire modules.
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