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Abstract: In this study, a GIS model to simulate the behavior of surface forest fires was developed on
the basis of forest fire growth prediction algorithm. This model consists of three modules for data-
handling, simulation and report writing. The data-handling module was designed to interpret such forest
fire environment factors as terrain, fuel and weather and provide sets of data required in analyzing fire
behavior, The simulation module simulates the fire and determines spread velocity, fire intensity and burnt
area over time associated with terrain slope, wind, effective humidity and such fuel condition factors as
fuel depth, fuel loading and moisture content for fire extinction. The module is equipped with the
functions to infer the fuel condition factors from the information extracted from digital vegetation maps
and the fuel moisture from the weather conditions including effective humidity, maximum temperature,
precipitation and hourly irradiation. The report writer has the function to provide results of a series of
analyses for fire prediction. A performance test of the model with the 2002 Chungyang forest fire showed
the predictive accuracy of 61% in spread rate.
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Figure 1. The framework of the surface forest fire behavior prediction model.

Table 1. The menu system of the surface forest fire behavior prediction model.

Basic function Menu Main function

Program management File Program initiation and termination, file management
Time resolution, spatial resolution, and simulation duration setup, ignition

Simulation condition setup Setup . o
information input

Data registration and Conversion Data rrllanagement Digital map registration, ﬁ'xel model generation and weather data input

Map display General GIS display functions
Surface fire prediction groergiscttfgs growth Ignition location, Rate of spread and fire intensity prediction
View and output View Pr.edi.ction results view, 3-D display

Output Printing and export

Help Introduction and manual
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Figure 2. The forest fire spread pattern of the Cheongyang
forest fire (April 14, 2002).
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Figure 3. The simulation result of fire spread on the
Cheongyang forest fire.
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